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ABSTRACT

Sherman, Emily DuBose. Ph.D., Purdue University, August 2016. Facial Processing
and Social Motivation in Psychopathy: An Event-Related Potential Study. Major
Professor: Donald R. Lynam.

Recent work has urged a shift in the perspective of psychopathy to focus on the
interpersonal aspects of the disorder that are often overlooked in the broader literature.
Conceptual and empirical overlap with an exemplar interpersonal disorder- autism
spectrum disorder (ASD) - lends support to viewing psychopathy as an interpersonal
disorder; however, there are interpersonal dysfunctions associated with psychopathy
that cannot be attributed wholly to overlap with autistic traits. The current study
examined self-report measures, a lab task, and event-related potentials (ERPs) that are
related to social, interpersonal functioning and motivation to help elucidate what
aspects of psychopathy and ASD are overlapping or unique to support the perspective
of psychopathy as an interpersonal disorder. Psychopathic traits were examined in
relation to autistic traits as well as the Five Factor Model of personality and social
discounting, a task that provides the ability to quantify how individuals value social
relationships. In addition, the ‘face sensitive’ N170 and ‘emotion sensitive’ late
positive potential (LPP) ERP components were examined in response to passiveviewing tasks focused on the processing of faces, as well as social and non-social,
emotionally arousing stimuli. Results showed that there is an association between

vii
psychopathy and autistic traits, but that psychopathy is related to multiple indicators of
interpersonal dysfunction across methods beyond what is attributed to the overlap with
autistic traits, and as such should be viewed as an interpersonal disorder.

1

INTRODUCTION
While it is generally accepted that psychopathic individuals are callous,
manipulative, egocentric, and often act in anti-social and criminal ways, there have
been multiple, competing theories posited in attempt to identify the core dysfunction in
the disorder. Work by Sherman and Lynam highlights the robust relationship between
psychopathy and the personality trait of low Agreeableness as a crucial indicator of the
interpersonal nature of psychopathy that has been overlooked as the core dysfunction
of the disorder. For example, a recent meta-analysis (Sherman & Lynam, forthcominga) showed that Agreeableness saturates psychopathy scales and acts as the common,
shared, and necessary component that accounts for over 30% of the variance in the
disorder. Descriptions of Agreeableness as “primarily a dimension of interpersonal
tendencies” (Costa & McCrae, 1992; p. 15) and the primary impetus and motivation to
develop and uphold positive relationships support the link between the trait and
interpersonal behaviors (Graziano & Eisenberg, 1997). In addition, a link between
psychopathy and social discounting, a task that provides the ability to quantify how
much individuals value social relationships with others, suggests that the core
dysfunction in the disorder might be considered interpersonal in nature (Sherman &
Lynam, forthcoming-b).

2
Recent work put forth by Blair also frames psychopathy as an interpersonal
disorder with a specific focus on the substrate of empathy (Blair, 2013). Blair and
colleagues argue that neurobiological deficits result in dysfunctional emotional
empathy in psychopathic individuals. The theory posits that the emotional dysfunction
is the crucial component of psychopathy such that “emotional empathy has a
communicatory function: the emotional cues of others impart specific information to
the observer, and emotional empathy is the observer’s ‘translation’ of this
communication” (Blair, 2013, pg. 787; Blair, Peschardt, Budhani, Mitchell, & Pine,
2006). Blair puts particular emphasis on the ability to process distress cues from others
as key to socialization, and links the psychopath’s inability to process distress cues
from others as lack of emotional empathy. Ultimately, it is posited that this lack of
emotional empathy and dysfunctional ability to process distress cues is fundamental to
the interpersonal issues characteristic of psychopathic individuals.
Mealey’s (1995) evolutionary model also suggests that psychopathy is an
interpersonal disorder. This theory frames psychopathy as an “ethical pathology,” a
disorder based on the idea that traits or behaviors that are functional or adaptive for one
party results in dysfunction or negative consequences for others. According to this line
of thought psychopathic individuals behave in such a way as to increase their fitness to
the detriment of the other person in the interaction, acting in ways linked to
interpersonal dysfunction. Within this framework, psychopathic individuals are not
motivated to create or maintain positive social relationships with other individuals, but
instead are only concerned for their own well-being. Moreover, Mealey (1995) argues
that psychopaths’ Theory of Mind (ToM) is irregular. Specifically, she posits that
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psychopathic individuals are deficient in regard to the emotional aspects of ToM, or the
ability to attribute mental states—beliefs, interests, desires, knowledge, etc.—to
oneself and others and to understand that others have beliefs, desires, intentions, and
perspectives that are different from ones’ own.
The proposed dysfunction in interpersonal functioning in psychopathy is similar
to what is seen in an exemplar interpersonal disorder- autism spectrum disorder (ASD).
Autism spectrum disorder is characterized by persistent deficits in social
communication and social interaction across multiple contexts and in both verbal and
non-verbal communication, as well as rigidity and inflexibility in thinking and
understanding other individuals (American Psychiatric Association, 2013). As such,
autism spectrum disorder and the disorders now subsumed under the ASD label—
including autism, Asperger’s, and pervasive developmental disorder- not otherwise
specified—have long been described and studied as interpersonal, social disorders with
few competing theories or depictions. Examining the overlap between psychopathy and
ASD will elucidate the possibility of viewing psychopathy as an interpersonal disorder
that exhibits some similar and some unique characteristics when compared to autistic
traits.
Though the two disorders are theoretically linked, there is only a small body of
work investigating their empirical overlap. However, concurrent ASD diagnoses and
autistic traits have been found in subgroups of violent offenders, and there is a growing
list of characteristics identified as common across psychopathy and ASD including:
detached and stereotyped patterns of social interaction; semantic-pragmatic
communication problems; poor ability to identify emotionality within others, to direct
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attention, and to maintain central coherence; and low levels of empathy (Soderstom,
Sjodin, Carlstedt, & Forsman, 2004; Soderstom, 2003).
It is notable that the initial descriptions of autism by Hans Asperger labeled the
disorder as “Autistic Psychopathy” characterized by unpleasant behavior and acts of
malice in addition to the enduring criteria (Asperger, 1944). Some research has begun
exploring possible overlap or connections between psychopathy and modernly defined
autism. For example, research has shown a moderate, positive phenotypic association
between psychopathic tendencies and autistic traits that is largely driven by common
genes and shared environments (Jones, Larsson, Ronals, Rijskdijk, Busfield, McMillan,
Plom, & Viding, 2009). Extant literature shows that there are some overlapping aspects
of ASD and psychopathy that lend support to viewing psychopathy as an interpersonal
disorder.
In contrast, there is some research highlighting the explicit differences between
the two disorders as indicated by various assessments and ratings (e.g., Hare
Psychopathy Checklist- Revised [PCL-R], Antisocial Process Screening Device
[APSD], Autism Diagnostic Observation Scale [ADOS]) specifically in regard to
dysfunction in empathy in the two disorders (e.g., Blair, Sellars, Strickland, Clark,
Williams, Smith, & Jones, 2008; Rogers, Viding, Blair, Frith, & Happe, 2006). In
addition, while research has identified specific core abnormalities in brains of
individuals with ASD that have led it to be deemed a social brain disorder (e.g., Manes,
Piven, Vrancic, Nanclares, Plebst, & Starkstein, 1999; Sears, Vest, Mohamed, Baily,
Ranson, & Piven, 1999; Adolphs, Baron-Cohen, & Tranel, 2002), similar research on
psychopathy and other aggressive disorders has not reached this level of certainty;

5
therefore, no solid conclusions regarding the overlap between psychopathy and ASD
have been made at the neural level (see Anckarsater, 2006 for review).
One approach investigating possible partial overlap and unique aspects of
psychopathy and ASD aims to parse unique underpinnings of seemingly similar
attributes of the two disorders to further articulate understanding. For example, studies
have found that apparent lack of empathy in the disorders is due to different social
information processing domains- that of reduced affective resonance in psychopathic
individuals and reduced cognitive perspective taking in ASD groups (Lockwood, Bird,
Bridge, & Viding, 2013; Jones, Happe, Gilbert, Burnett, & Viding, 2010). These
findings indicate that although both groups can appear uncaring, individuals with
autistic traits exhibit difficulties in processing and understanding other’s behavior and
expressions, while psychopathic individuals are able to process and understand others
but may have difficulties with or do not care to resonate with other people’s emotions
or experiences. Blair (2008) makes a similar distinction such that psychopathic
individuals have impairment in emotional empathy, but not cognitive empathy,
whereas individuals with autistic traits have impairment in cognitive, but not emotional
empathy. In this framework, the two present as interpersonal disorders, but for different
underlying reason; while there may be some overlap between psychopathy and ASD,
there are also specific interpersonal dysfunctions that are unique to one or the other that
cannot be accounted for by the overlap between the two.
Further work exploring the overlap between psychopathy and ASD may help
elucidate behaviors or characteristics that present similarly, and help address the
possibility of viewing psychopathy as an interpersonal disorder. Specifically, results
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that indicate some overlap with autistic traits may bolster psychopathy as an
interpersonal disorder, while examination of indicators of interpersonal dysfunction
that are unique to psychopathy will help support the centrality of interpersonal
characteristics in the disorder apart from autistic traits. Further, results may have
implications for understanding causal mechanisms and assessment and treatment
interventions of psychopathy (i.e., utilizing or altering treatments for ASD as options
for treating psychopathy).
Event-Related Potentials
Examining underlying neurological mechanisms related to social, interpersonal
functioning and motivation may help elucidate what aspects of psychopathy and ASD
are overlapping or unique in an effort to support the perspective of psychopathy as an
interpersonal disorder. As such, the use of event-related potentials (ERPs) provides a
useful tool as this approach provides some ability to examine neural components
associated with particular disorders or abnormalities based on brain reactivity. In
particular, ERPs can provide unparalleled, specific information about neural activity
because the approach provides real time data linking ERP signals with stimulus events
(Rockstroh, Elbert, Birbaumer, & Lutzenberger, 1982). In addition to the temporal
resolution, the approach also has spatial resolution capabilities that provide information
about brain mechanisms and regions linked to reactivity. The use of stimulus-relevant
ERPs has become more common for studying a range of disorders and experiences in
order to investigate cognitive processing and responses to emotional stimuli; two
specific ERPs are of particular interest in the current study: the N170 and the late
positive potential (LPP).
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The N170 is a ‘face sensitive’ component that reacts to the structural encoding
of the human face. As many of the early social impairments associated with ASD such
as lack of eye contact, lack of responses to facial expressions and emotionality, and
dysfunction in general facial recognition are associated with facial processing, the
N170 component has been of particular interest in the autism field. The ability to
process faces serves a critical role as early as a few months of life and is one of the
earliest- if not the earliest- dysfunction detectable for impairment in general and in
social cognition specifically in ASD. In addition to the roles facial processing plays in
communication and survival, research has posited that the ability is critical to the
development of social relationships and Theory of Mind, and many studies posit that
difficulties in social reciprocity experienced in ASD may stem from a dysfunction in
facial processing ability that is indexed by the N170 (e.g., Williams, Whiten,
Suddendorf, & Perrett, 2001).
The usual method of testing facial processing ability includes measuring
participant N170 patterns while they passively view pictures of neutral faces and nonsocial (non-people) objects such as houses, with a large N170 amplitude occurring in
response to faces but not objects in normally developing individuals. Altered N170
patterns have been found in both children and adults on the autism spectrum, such that
individuals with autistic traits have slower N170 latencies (are slower to identify a face
as a face) in general and do not show discriminant amplitudes to faces versus objects as
do normally developing individuals (McPartland, Dawson, Webb, Panagioteds, &
Carver, 2004; Webb, Bernier, et al., 2003). In addition, multiple studies have found
reduced N170 amplitudes in ASD groups compared to normal controls and other
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groups (e.g., attention deficit hyperactivity disorder [ADHD]) when viewing emotional
facial stimuli, and that reduced N170 amplitudes are associated with atypical social
behaviors (e.g., Tye, et al., 2014; Hileman, Henderson, Mundy, Newell, & Jaime,
2011). Though there have been some studies to find no differences between ASD and
normally developing groups (e.g., Boeschoten, Kenemans, van Engeland, & Kemner,
2007), overall there is more consistent evidence that individuals on the autism
spectrum do exhibit difficulties in facial processing and altered N170 patterns than
their normally developing counterparts (Dawson, Webb, & McPartland, 2005).
Notably, there have been far fewer studies examining the N170 in psychopathic
individuals, but some recent evidence indicates that there is no difference in the
component between psychopathic individuals and non-psychopathic individuals
(Eisenbarth, Angrilli, Calogero, Harper, Olson, & Bernat, 2013; Flor, Birbaumer,
Hermann, Ziegler, & Patrick, 2002), and that any differences in the N170 component
are due to more specific elements of psychopathy. For example, Almeida, Ferreira‐
Santos, Vieira, Moreira, Barbosa, and Marques‐Teixeira (2014) found reduced N170
amplitudes for participants with high scores on the Fearless Dominance factor of the
Psychopathic Personality Inventory (PPI; Lilienfeld & Andrews, 1996), but enhanced
N170 amplitude for those with higher scores on the Coldheartedness factor. Based on
extant literature it appears that abnormal patterns of the N170 that may be related to
interpersonal dysfunction and atypical social behaviors are unique to individuals with
autistic characteristics and not psychopathic individuals.
Some research has gone beyond examining the ability to process neutral faces
by also investigating ability to process emotional faces, linking this ability to social and

9
emotional cues in personal interactions (Frischen, Eastwood, & Smiled, 2008). While
the N170 has been studied in regard to emotional faces as well as neutral faces, the
focus of the component remains on facial processing. Another event-related potential
component, the late positive potential (LPP) is used in the study of emotional faces and
provides results focused on the emotional processing aspect of the brain activity rather
than facial processing; therefore, the LPP is a more apt component to utilize in
investigating reactions to emotionality specifically. The LPP is an emotion-sensitive
component that is often used in studies measuring the affective modulation of ERPs
and is believed to indicate increased attention to salient visual stimuli (Bradley, 2009).
Many studies have found large LPPs in response to emotional stimuli and as such it is a
prime candidate in attempts to identify abnormalities in responding to emotionally
arousing stimuli such as faces and pictures.
Research supports the idea that viewing affective pictures acts as an effective
cue in not only activating an emotional response from the viewer, but that the affective
responses serve as a proxy for the motivation to act (Lang, Bradley, & Cuthbert, 1997).
Further, the late positive potential amplitude is associated with activation of
defensive/withdrawal and appetitive/approach systems of the brain (Lang, at al., 1997)
and appears to track the sustained increase in attention toward, and processing of,
intrinsically motivating stimuli. When affective or emotionally arousing pictures are
also social in nature it follows that the LPP in these cases can be used as proxies for
motivation to act in social situations, or social motivation. Therefore, in addition to
examining general facial processing ability as measured by the N170, the current study
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will utilize the LPP to identify differences in responding to emotional faces as a
measure of social motivation.
Extant research using normally developing samples has used the late positive
potential to measure emotion modulation to emotionally expressive faces and found
larger LPP responses to the six basic emotions (i.e., anger, disgust, fear, happiness,
sadness, and surprise) as well as threatening faces compared to neutral (Eimer &
Holmes, 2007; Schupp, Ohman, Junghofer, Weike, Stockburger, & Hamm, 2004;
Williams, Palmer, Liddell, Song & Gordon, 2006). Despite the body of work
examining LPPs when viewing emotional faces overall, little work has been done with
LPPs for emotional faces specifically for ASD and psychopathy; instead most work
investigating LPP patterns for these two disorders utilize general unpleasant versus
pleasant images (i.e., from the International Affective Picture System [IAPS]).
Studies have found that in general samples, emotionally arousing (pleasant and
unpleasant) pictures elicit a larger late positive potential than do neutral pictures, and
that the LPP reacts in kind to higher arousal such that more arousing photos lead to the
largest LPPs possibly because they naturally motivate attention (Cuthbert, Schupp,
Bradley, Birbaumer, & Lang, 2000; Schupp, et al., 2004). However, Anderson and
Stanford (2012) found that individuals with psychopathic traits showed comparable
LPP amplitudes for emotionally arousing compared to non-emotionally arousing
images such that emotional modulation was effectively absent for psychopathic
individuals. This study also showed that psychopathic individuals were just as fast as
non-psychopathic counterparts at a categorization task that required sorting emotional
and non-emotional stimuli, indicating that their ability to recognize emotional stimuli
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was intact; this is in line with previous suggestions that psychopathic individuals’ basic
orienting responses to emotions may be intact and difficulties may lie in separate
processes (Patrick, 1994).
More recent event-related potential studies have found reduced amplitude of the
late positive potential related to the affective-interpersonal, but not the impulsiveantisocial component of psychopathy when viewing unpleasant, arousing images in
particular (Sadeh & Verona, 2012; Venables, Hall, Yancey, & Patrick, 2015). These
results indicate that psychopathic individuals may be characterized as having abnormal
neural activity that is specific to affective-interpersonal aspects of psychopathy linked
to dysfunction in social and interpersonal situations.
The minimal work examining the LPP in individuals with autistic traits has
found evidence of reduced LPP’s in ASD participants who viewed images of a person
intentionally harming another; these results have been interpreted as impaired social
understanding (Fan, Chen, Chen, Decety, and Cheng 2014). However, it is unclear how
much of an effect deficient facial processing in ASD groups has on subsequent ability
to process affective stimuli. For example, individuals with autistic characteristics could
demonstrate reduced LPPs when viewing emotional images because they are delayed
in recognizing the facial aspects of the image and are subsequently slower to react to
facial emotions rather than reacting abnormally to the emotionality of the image itself
(i.e., they are already behind in processing the face so cannot show normal emotional
reactivity even if that process is intact). Overall, extant literature suggests that there is
evidence for abnormal LPP patterns in individuals with autistic traits and psychopathic
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individuals; however, it is unclear how similar or overlapping the two disorders are in
regard to abnormal LPP reactivity.
For both ASD and psychopathy, abnormal late positive potential reactivity has
been linked to interpersonal, social aspects of the disorders; however, the majority of
extant studies examining the LPP utilize social (people) or a mixture of social and nonsocial images in the emotionally arousing and non-arousing categories. Therefore, it is
not clear how much of an effect the social aspect may have on the findings.
Specifically, it is unclear whether the findings of reduced LPPs are due to the social
nature of the images, or if participants would exhibit similar reduced LPPs in response
to non-social, emotionally arousing images. As such, the current study aims to further
assess dissociation between processing of social (facial) and non-social emotionally
arousing stimuli as an indicator of interpersonal dysfunction that may be unique to
psychopathy above and beyond any overlap with autistic characteristics.
Social Discounting
Though the selected event-related potential components are often described and
treated as proxies for social motivation, they are not direct behavioral indications of
social or interpersonal functioning or ability. Therefore, as a more direct measure of
social motivation and interpersonal functioning and to supplement the self-report
measures and ERP data, a laboratory task will be used to assess social discounting, a
construct easily relatable to social and interpersonal interaction patterns. The social
discounting task (e.g. Jones & Rachlin, 2006) asks respondents to identify people they
feel socially close to at various levels (i.e. closest to most distant) and then includes
those target individuals in a money choice task. Social discounting is novel in that it
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connects the value of social relationships with hypothetical monetary amounts; tasks
similar to the one used in the current study have been used in a wide range of fields to
examine how people make choices in social dyads or groups. For example, economists
include social discounting as one of three dimensions of resource allocation, and label
it consumption by other people as an “interpersonal distance dimension replacing the
concept of altruism” (Simon, 1995; p. 367). This task quantitatively measures an
individual’s level of altruistic versus selfish choices; therefore, social discounting
provides the ability to examine how participants value their relationships with others
who differ in levels of closeness in an easily accessible and understandable unit of
measurement.
Present Study
Multiple hypotheses are posited across the range of methods utilized in the
current study in order to support the idea that psychopathy should be viewed as an
interpersonal disorder. It is expected that psychopathy and autistic traits will be
positively associated because they are both interpersonal disorders, but that individuals
with psychopathic tendencies will show a specific pattern of results that indicate
interpersonal dysfunction that is not due wholly to overlap with autistic traits.
It is hypothesized that psychopathic individuals will show no difficulties with
facial processing, but will be less socially motivated by emotional facial stimuli than
individuals with lower levels of psychopathy. Further, it is expected that psychopathic
individuals will show normal patterns in the late positive potential reactivity for nonsocial images such that when the images are no longer geared toward motivating social
action and behavior, psychopathic individuals react similarly to non-psychopathic
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individuals. That is, it is expected that those with psychopathic traits will demonstrate a
normal N170 but blunted LPPs to facial emotionally arousing stimuli only. It is
expected that these patterns will be specific to psychopathy indicating the relationship
the disorder has with indicators of interpersonal dysfunction beyond what may be
attributed to overlap with interpersonal dysfunction shown in ASD.
Results may provide a neurological basis to support ideas presented by Jones
and colleagues (2010) such that psychopathic individuals show reduced affective
resonance in social situations while ASD groups do not. Psychopathic individuals have
no problem processing the facial stimuli (N170), but instead do not care enough about
the social stimuli for it to motivate social behavior (LPP). It is notable that this type of
differential relationship has been shown in depressed populations such that depressed
individuals show no difficulties in processing facial stimuli, but had blunted LPP
signals for fearful and angry faces and as such may not be behaviorally motivated by
these threats (Foti, Olvet, Klein, Hajcak, 2010); therefore, a measure of depression will
be included in this study to control for this possible confounding effect.
It is expected that social discounting will be related to higher levels of
psychopathy and this relationship will remain even when controlling for autistic traits.
Specifically it is expected that the more psychopathic an individual the less he/she will
care about other individuals and interpersonal relationships and will therefore discount
the value of others more quickly (have higher s values) than those who are low in
psychopathy. It is expected that this pattern will remain as an interpersonal dysfunction
related to psychopathy even when autistic traits are partialled out.
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As much of the research encouraging the shift in perspective of psychopathy to
focus on the interpersonal nature of the disorder has utilized the Five Factor Model
(FFM) of personality as a backdrop, the current study incorporates the model to
attempt to further elucidate the relationship that psychopathy may have to any ERP
results that occur. Routinely found correlations between psychopathy and the FFM are
expected such that psychopathy will be robustly, negatively correlated with
Agreeableness and moderately, negatively correlated with Conscientiousness with
weak, variable relationships to the other FFM domains. In regard to the ERP
components, it is hypothesized that Agreeableness will be correlated with the late
positive potential such that individuals with reduced LPPs will also show low levels of
Agreeableness. In addition, the interpersonal personality domain of Agreeableness will
be investigated as a possible mediator in the relationship between psychopathy and the
hypothesized dysfunctional LPP to facial emotional stimuli that is specific to
psychopathy.
Overall, the study aims to show that psychopathy and autistic traits overlap as
interpersonal disorders, but the expected relationships between psychopathy and
indicators of interpersonal dysfunction and social motivation are not simply due to
overlap between the two disorders; the interpersonal dysfunctions identified in
psychopathy are specific to the disorder and remain even when controlling for ASD,
and as such psychopathy should be considered an interpersonal disorder.
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METHOD

Participants
The final sample consisted of 103 undergraduate students at a large Midwestern
university. The sample was 53% female and consisted of various racial and ethnic
groups representative of the university population at large including 58% Caucasian,
29% Asian, 8% African American, 3% Hispanic, and 2% Multiracial individuals. All
participants in the study received research credit for their Introduction to Psychology
course in exchange for participation. A portion of the participants were selected
specifically based on their scores on an 18-item version of the Elemental Psychopathy
Assessment (EPA-18) that was included in the university’s prescreening procedure to
help ensure that the higher end of psychopathy in the overall sample was represented in
the participant sample pool. Specifically, twenty nine individuals (28.7% of the
sample) completed the study in response to individual invitations to participate because
they scored in the top 25% of scores on the EPA-18.
Upon receiving signed informed consent all participants completed the protocol
individually. In addition to their questionnaire responses and task completion,
participants provided basic demographic information. Participants were assigned
identification numbers that were stored separately from their consent forms in order to
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keep their responses anonymous. All aspects of the current project were reviewed by
the Purdue University Institutional Review Board.
Measures
Self-Report Psychopathy Scale III (SRP-III)
Psychopathy was assessed using the Hare Self-Report Psychopathy Scale- III
(SRP-III; Williams, Paulhus, & Hare, 2007). The SRP-III contains 64 self-report items
on a five-point Likert-type scale ranging from “strongly disagree” to “strongly agree”,
assessing an individual’s overall level of psychopathy (SRP-III Total), and four
subscales labeled Callous Affect (SRP-CA), Interpersonal Manipulation (SRP-IPM),
Erratic Life Style (SRP-ELS), and Anti-social Behavior (SRP-ASB). The SRP-III was
found to be internally consistent in the present sample, with coefficient alphas of .93,
.82, .84, .85, and .78 for SRP-III Total, SRP-CA, SRP-IPM, SRP-ELS, and SRP-ASB,
respectively.
Elemental Psychopathy Assessment- Short Form (EPA-SF)
Participants also completed the 88 item version of the Elemental Psychopathy
Assessment- Short Form (EPA-SF), a measure of psychopathy that is based on the Five
Factor Model of personality profiles of individuals with psychopathic characteristics.
Participants indicated their agreement with statements dealing with how they tend to
think, feel, and act such as “Sometimes I lie simply because I enjoy it” on a five- point
Likert-type scale ranging from “disagree strongly” to “agree strongly.” Participant
responses provide a total score as well as scores on four factors (Antagonism,
Narcissism, Emotional Stability, Disinhibition), 18 subscales (Anger, Arrogance,
Callousness, Coldness, Disobliged, Distrust, Dominance, Impersistence,
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Invulnerability, Manipulation, Opposition, Rashness, Self-Assurance, SelfCenteredness, Self-Contentedness, Thrill Seeking, Unconcern, Urgency), and two
validity scales (Infrequency and Virtue). The EPA-SF Total score and higher order
factors of Antagonism, Disinhibition, Narcissism, and Emotional Disinhibition were
found to be reliable with linear composite values of .92, .89, .94, .79, and .82,
respectively.
Five Factor Model Rating Form
The Five Factor Model Rating Form (FFMRF) was used to measure
participants’ ratings of personality traits as indicated in the Five Factor Model of
personality. The FFMRF consists of 30 self-report items that allow individuals to
record personality ratings on a 5-point scale ranging from “extremely low” to
“extremely high.” Each item corresponds to one of the 30 facets of the FFM and
includes the facet label as well as 2 to 4 unique adjective descriptors for both the high
and low poles. For example, the facet of Altruism appears within the domain of
Agreeableness (vs. Antagonism) and is described on the high pole by the adjectives “
sacrificial, giving” and on the low pole by “stingy, selfish, greedy, exploitative.”
The five personality domains were found to be internally consistent in the present
sample, with coefficient alphas of .66, .76, .63, .66, and .75 for Neuroticism,
Extraversion, Openness, Agreeableness, and Conscientiousness, respectively.
The Autism Spectrum Quotient
Participants completed The Autism Spectrum Quotient (AQ) to determine
presence of autistic characteristics. The AQ was developed to measure the extent of
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autistic traits in adults with average or close to average intelligence in five domains
associated with autism spectrum: social skills, communication skills, imagination,
attention to detail, and attention switching/tolerance of change. The AQ consists of 50
self-report items answered on a four-point Likert-type scale ranging from “definitely
agree” to “definitely disagree” that result in a total score with higher scores indicating
higher symptoms (e.g., poor social skills). A score of 20 or lower is indicative of
normal development, scores between 20 and 32 indicate moderate levels of autistic
traits, and scores equal to or greater than 32 indicate clinically significant levels of
autistic traits. In the present sample three individuals had scores higher than 32 and the
large majority (62%) of the sample had scores equal to or less than 20. The AQ was
found to be internally consistent in the present sample with a coefficient alpha of .72.
Depression Anxiety Stress Scales
Participants completed the Depression Anxiety Stress Scales (DASS) in order
to determine and rule out issues with depression because a portion of the hypothesized
findings have been shown in depressed individuals. The 21 item DASS consists of selfreport items that are designed to measure the three related negative emotional states of
low positive affect, physiological hyperarousal, and tension/stress. Participants use a
four-point severity/frequency scale ranging from “Did not apply to me at all” to
“Applied to me very much, or most of the time,” to rate the extent to which they have
experienced each state over the past week. The DASS was found to be internally
consistent in the present sample with coefficient alphas of .85, .84, .63, and .68 for the
total score and the Depression, Anxiety, and Stress subscales, respectively. Only the
Depression scale (DASS D) was used in further analyses in the current study.
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Social Discounting Task
A social discounting lab task was used to determine participants’ proclivity to
discount social relationships. Participants were instructed to write the names of people
in concentric circles on a diagram with each circle representing a degree of social
closeness (see Appendix C). The diagram consisted of five circles labeled Closest (1),
Close (2), Neither Close nor Distant (3), Distant (4), and Most Distant (5). Each
participant was instructed to write two names in each circle of social closeness. Each
participant then completed 45 trials on which they were given two options: a) receiving
a hypothetical monetary amount for themselves or, b) receiving a hypothetical
monetary amount for themselves and an individual from their diagram in a given social
circle. It was stated explicitly in the instructions that the hypothetical monetary amount
would go to only the person that was selected and could not be shared. In addition, the
instructions stated explicitly that if the participant chose the second option (giving the
money to the friend) the friend would not reciprocate monetarily or in any other form
of favor. Both the hypothetical monetary amounts in option “a” and the social distance
of the target individual varied in each question and option “b” was always $75 for the
participant and $75 for the target individual. Trials were initially randomized, but all
participants were shown the same pattern of choices in order to determine a common
cut point in discounting the value of social relationships across participants. The social
discounting task was presented as the final questionnaire in the series of self-report
measures completed by the participants before the ERP tasks.
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Event-Related Potential Stimulus Materials and Tasks
All event-related potential tasks used in the current study were passive viewing
tasks wherein the participant was not required to respond to the images; task order was
counterbalanced across participants. Instructions were given before each task that
explained the types of images that would be presented, and directed the participants to
simply view the images. Presentation software (Neurobehavioral Systems, Inc.,
Berkeley, CA) was used to control the timing and presentation of all images across
tasks. Before beginning each task participants viewed approximately 10 practice trials
wherein sample images were presented that were not included in the actual test trials.
ERP Task: Facial Processing Task
For the Facial Processing Task participants were told that they would be
viewing a series of neutral images. Images of human faces and houses were presented,
with the faces representing social stimuli and houses representing non-social stimuli in
order to capture the N170, an ERP component thought to represent the processing of
faces. The facial stimuli were 12 color images selected from the NimStim Face
Stimulus Set (Tottenham, Hare, & Casey, 2009) demonstrating neutral emotions only.
Each image was of a different actor (6 male, 6 female). The non-social stimuli were 12
color images of houses identified through an internet search that were matched on size
and background color to the faces. All images were presented randomly within the
task. A white fixation cross (“+”) was presented in the center of a black screen for an
interstimulus interval ranging from 1,000-1,500 ms followed by a randomly selected
image (face or house) that was presented for 1,000 ms at a time until all images were
presented. Each of the 12 facial images and 12 house images were shown twice,
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resulting in a total of 48 trials and a running time of approximately three minutes for
this task.
ERP Task: Facial Emotion Task
For the Facial Emotion Task participants were told that they would be viewing
a series of emotionally expressive faces. The task included images of individuals
demonstrating a range of emotions in order to capture the LPP, an ERP component
thought to represent the processing of affective stimuli. The same NimStim Face
Stimulus Set (Tottenham, Hare, & Casey, 2009) was used, but this task included 50
color images of 10 actors (5 male, 5 female) each demonstrating five emotions- fear,
anger, happiness, sadness, and neutral. None of the same actors were used in the Facial
Emotion Task as were used in the Facial Processing Task. A white fixation cross (“+”)
was presented in the center of a black screen for an interstimulus interval from 1,0001,500 ms followed by a randomly selected image that was presented for 1,000 ms at a
time until all images were presented. Each of the 50 facial images was shown twice,
resulting in a total of 100 trials and a running time of approximately six minutes for
this task.
ERP Task: Non-Social Arousal Task
For the Non-social Arousal Task participants were told that they would be
viewing a wide range of images, some of which would be neutral while others would
be unpleasant images. Images for this task were selected from the International
Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 2005) and were used to
examine reactions to non-social (non-human), highly emotionally arousing images as
measured by the late positive potential. This task was developed in order to examine
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whether psychopathic individuals show abnormal LPP patterns specifically to socially
relevant stimuli, or if this pattern represents more of a general dysfunction in reactivity
to high arousal, emotional images. All images contained inanimate or non-human
subjects in order to represent non-social stimuli.
Though the LPP has been shown to respond to both negatively and positively
valenced images, the component is affected primarily by the arousal level of the image
(Weinberg & Hajcak, 2010). Because the current study aimed to control for the social
aspect of the images (i.e., not have people in the images), and highly arousing,
positively valenced IAPS images usually include people (e.g., erotic images), all high
arousal images selected were negatively valenced/unpleasant in nature. The images are
referred to as high arousal or Arousing throughout the study. In contrast, images that
are rated as low in arousal are generally neutral in valence and do not include people in
the IAPS set; therefore, the low arousal images were neutral in valence by default and
are referred to as Non-arousing throughout the study.
Twenty Arousing images (e.g., threatening animals; rotten, insect-ridden food)
and 20 Non-arousing images (e.g., office supplies, furniture) were selected based on
ratings provided in the IAPS manual (Lang, Bradley, & Cuthbert, 2005). Ratings
provided in the manual range from 0-10 for the categories of valence and arousal with
lower values representing more negatively valenced (unpleasant) and less arousing
images and higher numbers indicating positively valenced (pleasant) and more
arousing images. The Arousing images had valence ratings ranging from 1.62 to 4.79
(M = 2.96) and arousal ratings ranging from 5.58 to 7.35 (M = 6.32). The valence
ratings of the Non-arousing images ranged from 4.45 to 5.27 (M = 4.92); arousal
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ratings for these images ranged from 1.72 to 2.88 (M = 2.38). A white fixation cross
(“+”) was presented in the center of a black screen for an interstimulus interval ranging
from 1,000-1,500 ms followed by a randomly selected image that was presented for
1,000 ms at a time until all images were presented. Each of the 20 Arousing and 20
Non-arousing images were shown twice, resulting in a total of 80 trials and a running
time of approximately five minutes for this task.
Psychophysiological Recording, Data Reduction, and Analysis
The continuous electroencephalogram (EEG) data for all participants was
recorded using an ActiCap and the ActiCHamp amplifier system (Brain Products
GmbH, Munich, Germany). The EEG signal was digitized at 24-bit resolution and a
sampling rate of 500 Hz. Recordings were taken from 32 scalp electrodes based on the
10/20 system, with a ground electrode at Fpz. Electrodes were referenced to a virtual
ground point formed within the amplifier. The electrooculogram was recorded from
two auxiliary electrodes placed 1 cm above and below the left eye, forming a bipolar
channel. Electrode impedances were kept below 30 kOhms.
BrainVision Analyzer (Brain Products) was used for offline processing and
analysis of all EEG data collected. Data was re-referenced to the average of the two
mastoids for the Facial Emotion Task and Non-social Arousal Task and to the average
of all electrodes for the Facial Processing Task, and band-pass filtered between 0.01–
30 Hz using Butterworth zero phase filters. The EEG was segmented for each trial,
beginning 200 ms before onset of each image and continuing for 1,200 ms; correction
for blinks and eye movements was performed using a method developed by Gratton,
Coles, and Donchin (1983). Trials for individual channels were rejected on an
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individual basis using a semi-automated procedure, with artifacts defined as a step of
50 μV, a 200 μV change within 200 ms intervals, or a change less than 0.5 μV within
100 ms intervals. Additional artifacts were identified visually.
Event-related potentials were averaged separately for each condition in a task
(e.g., separately averaging fearful, angry, neutral, happy, and sad faces in the Facial
Emotion Task), and corrected relative to the 200 ms pre-stimulus baseline window.
Event-related potentials were scored using time-window averages at representative
poolings. The N170 was measured at the maximal negative peak from 130-220 ms at
P7 and P8 electrodes and was quantified as the average amplitude within a 25ms
window surrounding the peak for each subject. The late positive potential was
measured as the mean activity from 400 to 1,000 ms at a cluster of centroparietal sites
(i.e., Cz, Pz, CP1, and CP2). Further statistical analyses were conducted using SPSS as
outlined in the results section below.
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RESULTS
Validity of responding was primarily assessed by the two validity scales of the
Elemental Psychopathy Assessment- Short Form, Virtue and Infrequency. A threshold
score of four was set for exclusion based on these validity scales; however, no
participants met this threshold so no participants were excluded based on invalid
responding. Outliers were assessed within each measure or task and imputed, excluded
from that measure/task, or winsorized as appropriate. Two individuals were excluded
from all analyses due to a large amount of missing data, resulting in the final sample of
103 participants. Descriptive statistics for the non-EEG measures are presented in
Table 1.
Initially, gender differences among the various correlations between
psychopathy and criterion measures were examined to determine if males and females
should be analyzed together or separately. Twenty four comparisons out of over 400
correlations that were run were significantly different for males and females. Given
that this is only a few more than would be expected using an alpha level of .05, data
were analyzed for males and females together.
Interrelations Between Psychopathy Measures
Intercorrelations between the Elemental Psychopathy Assessment-Short Form
and Self- Report Psychopathy Scale-III indicated generally strong convergence
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between the two measures, particularly at the total score level (r = .85, p < .01; see
Table 2). The EPA-SF Total score was also strongly correlated with all the subscales of
the SRP-III, SRP-Callous Affect (r = .74, p < .01), SRP-Interpersonal Manipulation (r
= .76, p < .01), and SRP-Erratic Lifestyle (r = .73, p < .01), with its weakest correlation
with SRP-Antisocial Behavior (r = .48, p < .01). EPA-SF Antagonism was strongly,
positively correlated with the SRP-III Total score (r = .74, p < .01) as well as the
interpersonal subscales of the SRP-III, SRP-CA (r = .78, p < .01) and SRP-IPM (r =
.74, p < .01) as would be expected; Antagonism was less strongly, but still statistically
significantly related to SRP-ELS (r = .42, p < .01) and SRP-ASB (r = .42, p < .01).
EPA-SF Disinhibition was most strongly related to the SRP-III Total score (r = .77, p <
.01) and SRP-ELS (r = .77, p < .01). EPA-SF Disinhibition bore a strong, positive
relation to SRP-IPM (r = .66, p < .01) and moderate, positive relation to SRP-ASB (r =
.44, p < .01) as well. EPA-SF Narcissism bore generally weaker relations to the SRPIII than Antagonism and Disinhibition. Narcissism was most strongly correlated with
the SRP-III Total score (r = .50, p < .01), and yielded generally moderate, positive
correlations with SRP-CA (r = .39, p < .01), SRP-IPM (r = .47, p < .01), SRP-ELS (r =
.45, p < .01), and SRP-ASB (r = .27, p < .01). Despite the strong convergence for the
majority of the scales, EPA-SF Emotional Stability did not converge well with the
SRP-III, indicating that the aspects of psychopathy represented within Emotional
Stability are not well-represented within the SRP-III.
Interrelations Among Non-EEG Criterion Measures
In order to determine the relationships among the various non-EEG criterion
measures, zero order correlations were examined (see Table 3). Autistic traits as
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measured by The Autism Spectrum Quotient (AQ) were positively correlated with
Depression Anxiety Stress Scale- Depression (r = .34, p < .01) as well as the Five
Factor Model domain of Neuroticism (r = .26, p < .01) and negatively correlated with
FFM Extraversion (r = -.49, p < .01). In addition to the relation with the AQ, DASS
Depression was strongly, positively related to FFM Neuroticism (r = .61, p < .01), and
negatively related to FFM Extraversion (r = -.30, p < .01) and Conscientiousness (r = .24, p < .05). The social discounting lab task was unrelated to either the AQ or DASS
Depression scale, and yielded a single statistically significant relation to FFM
Neuroticism (r = .28, p < .01).
Relations Between Psychopathy and Non-EEG Criterion Measures
The two psychopathy measures were correlated with all non-EEG criterion
measures as well (see Table 4). Only certain aspects of psychopathy were significantly
correlated with autistic traits as measured by The Autism Spectrum Quotient.
Specifically, the AQ was positively correlated with the interpersonal aspects of
psychopathy, SRP-Callous Affect (r = .31, p < .01) and EPA-SF Antagonism (r = .40,
p < .01), while it was negatively correlated with EPA-SF Emotional Stability (r = -.20,
p < .05).
The Depression scale of the DASS was weakly, positively correlated with the
Self Report Psychopathy Scale-III Total score (r = .22, p < .05) as well as SRP-CA (r =
.23, p < .05) and IPM (r = .20, p < .05). The Depression scale yielded slightly stronger
correlations with some aspects of the Elemental Psychopathy Assessment- Short Form,
but not the total score. Specifically, Depression was positively related to EPA-SF
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Antagonism (r = .33 p < .01), EPA-SF Disinhibition (r = .29, p < .01), and most
notably, negatively correlated with EPA-SF Emotional Stability (r = -.43, p < .01).
In regard to relations with the Five Factor Model Rating Form, the domain of
Neuroticism was weakly to moderately, positively correlated to the SRP-III Total score
(r = .23, p < .05) and the subscales of SRP-IPM (r = .26, p < .01), SRP-ELS (r = .20, p
< .05), and EPA-SF Disinhibition (r = .33, p < .01); it was most prominently and
negatively associated with EPA-SF Emotional Stability (r = -.66, p < .01). Extraversion
was weakly, positively associated with SRP-ELS (r = .20, p < .05) and moderately
associated with EPA-SF Narcissism (r = .42, p < .01). Extraversion was moderately,
negatively correlated with EPA-SF Antagonism (r = -.33, p < .01). Openness bore
small to moderate, positive correlations with the SRP-III Total score (r = .27, p < .05)
and EPA-SF Total score (r =.22, p < .05) and the subscales of SRP-IPM (r = .28, p <
.01), SRP-ELS (r = .41, p < .01), and EPA-SF Disinhibition (r = .26, p < .01). As
expected, the FFM domains of Agreeableness and Conscientiousness were the
strongest and most robust personality correlates of the two psychopathy scales.
Agreeableness was negatively correlated with the EPA-SF Total score (r = -.57, p <
.01), SRP-III Total score (r = -.56, p < .01), and all subscales of both measures with the
exception of EPA-SF Emotional Stability. Correlations ranged from a low of r = -.30
for EPA-SF Narcissism to a high of r = -.57 for EPA-SF Antagonism.
Conscientiousness was weakly to moderately, negatively associated with the SRP-III
Total score (r = -.23, p < .05) and EPA-SF Total score (r = -.25, p < .01) as well as
SRP-IMP (r = -.22, p < .05), and the impulsivity-specific subscales, SRP-ELS (r = .34, p <.01) and EPA-SF Disinhibition (r = -.48, p < .01).
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As the current study posits that Agreeableness is a primary impetus for the
interpersonal difficulties exhibited by psychopathic individuals, regression analyses
were run to control for the effects of ASD in these relationships. Results indicated that
all significant relationships between FFM Agreeableness and psychopathy for both the
SRP-III and EPA-SF remained after controlling for autistic traits as measured by the
AQ.
Relations Between Psychopathy and Social Discounting
Level of social discounting was quantified using an equation developed by
Rachlin and Raineri (1992): v =

; where v is the discounted value of the reward,

V is the undiscounted value of the reward, N is a measure of social distance, and s is a
constant measuring degree of social discounting. In this equation, less altruistic/more
selfish choices are indicated by higher s values such that the hypothetical monetary
amount is perceived as less valuable when it is shared with another individual and the
participant “crosses over” to choosing the selfish option more quickly (Jones &
Rachlin, 2006). An s value was determined for each participant and correlated with
various measures and tasks1.
As hypothesized social discounting was positively correlated with psychopathy
as measured by the Self Report Psychopathy Scale-III Total score (r = .31, p < .01) and
Elemental Psychopathy Assessment- Short Form Total score (r = .25, p < .05), such
that those with higher psychopathy scores discounted the value of the hypothetical

1

The Area Under the Curve (AUC) was also calculated for each participant and correlated with various
measures and tasks. Results were identical to those using the s value so are not presented.
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money faster and acted less altruistically than those with lower psychopathy scores.
Social discounting was positively correlated with three out of the four SRP-III
subscales; SRP-Callous Affect (r = .28, p < .01), SRP-Interpersonal Manipulation (r =
.31, p < .01), and SRP-Antisocial Behavior (r = .23, p < .05). In addition, the EPA-SF
factors of Antagonism (r = .29, p < .01) and Disinhibition (r = .29, p < .01) were
positively correlated with the social discounting s value. Regression analyses revealed
that all relations between psychopathy and social discounting remained, even after
controlling for autistic traits as measured by The Autism Spectrum Quotient.
Facial Processing Task
For all analyses conducted for the Facial Processing Task values obtained from
the P7 and P8 electrodes were averaged to represent the N170 component. The
resultant N170 wave form and scalp topography are presented in Figure 1. Initially, a
one sample t-test was conducted to demonstrate that the Facial Processing Task used in
the current study successfully produced brain reactivity to the facial stimuli as
measured by the N170 component. Results indicated that the mean N170 amplitude for
the full sample was statistically significantly different than zero, t(98) = -20.14, p < .01.
Zero-order correlations were run to examine the relations between the N170
and psychopathy and non-EEG criterion measures (see Table 5). As hypothesized,
psychopathy was unrelated to the amplitude of the N170 component; however, results
indicated that the Elemental Psychopathy Assessment- Short Form Narcissism scale
was related to the latency of the N170 (r = .25, p < .05), indicating that individuals with
higher scores on the Narcissism factor of psychopathy were slower to respond to and
process the facial stimuli. Neither the amplitude nor latency of the N170 component

32
yielded any other statistically significant correlations in the present study. It is
particularly notable that the N170 was unrelated to autistic traits, a finding that is quite
robust in the extant literature. While the correlation was not statistically significant,
results from this study showed a trend that opposes extant literature; there was a
negative relationship between the N170 and autistic traits such that individuals with
more autistic traits had larger N170s to faces.
Facial Emotion Task
For all analyses conducted for the Facial Emotion Task values obtained from
the cluster of relevant electrodes (i.e., Cz, Pz, CP1, and CP2) were pooled to represent
the late positive potential component as a single value for each emotion including
neutral. In addition, an overall LPP to emotion value labeled Emotion LPP was
calculated by averaging the LPP values for Angry, Fear, Happy, and Sad. Difference
scores were calculated for each emotion to examine if any relationships existed
between self-report variables and differential late positive potential responses to neutral
versus emotional facial stimuli. For example, a difference score was calculated by
subtracting the Neutral LPP from the Angry LPP; this value was labeled Angry
Difference and used for some subsequent analyses. Similarly, an overall Emotion
Difference score was calculated by subtracting the Neutral LPP from the general
Emotion LPP value.
Initially, a repeated measures ANOVA revealed that the LPP was statistically
significantly modulated by emotion type for the whole sample (F(4, 388) = 3.038, p <
.05). As the current study is primarily interested in differences in LPP reactivity
between viewing neutral versus emotional stimuli, four follow-up within subject t-tests
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were run comparing the LPP to Neutral stimuli compared to one of each of the four
remaining emotion types (Angry, Fearful, Happy, or Sad). Results indicated that there
was a statistically significantly larger LPP in response to fearful faces as compared to
neutral faces for the whole sample, t(97) = 2.869, p < .01; no other differences were
statistically significant. As this was the only significant LPP, the wave form and scalp
topography for the Fear LPP are presented in Figure 2.
Zero-order correlations were run to determine the relationship between the late
positive potential values and various other measures in the current study. The overall
Emotion LPP, pooled LPP values for each emotion, as well as the difference scores
were correlated with the two psychopathy measures and non-EEG criterion measures
(see Table 5). The LPP for Happy faces was related to Five Factor Model
Agreeableness (r = .23, p < .01) such that individuals who are higher in Agreeableness
had a larger LPP when viewing happy faces than those who are lower in
Agreeableness. The Sad LPP was related to The Autism Spectrum Quotient (r = .21, p
< .05), such that individuals who are higher in autistic traits had a larger LPP when
viewing sad faces than those who scored lower on the AQ. Contrary to hypotheses,
none of the other pooled LPP values or difference scores for any emotions yielded
statistically significant linear relationships with the self-report psychopathy measures.
As psychopathy yielded no statistically significant relationships with LPP values in this
task, no analyses were conducted to investigate the possible confounding effect of FFM
Agreeableness as initially planned.
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Non-Social Arousal Task
For all analyses conducted for the Non-social Arousal Task values obtained
from the cluster of relevant electrodes (i.e., Cz, Pz, CP1, and CP2) were pooled to
represent the LPP component as a single value for each category (Arousing and Nonarousing). In addition, a difference score was calculated in the same manner as
described for the Facial Emotion Task for the difference in the late positive potential
between Arousing and Non-arousing stimuli that was labeled Arousal Difference. The
resultant wave form and scalp topography for this task are presented in Figure 3.
As expected, results indicated that there was a statistically significantly larger
LPP in response to Arousing versus Non-arousing stimuli for the whole sample, t(95) =
10.522, p < .01. Zero-order correlations were run to determine the relationship between
the LPPs for each arousal category and various self-report measures; the pooled LPP
value for each arousal category as well as the difference score were correlated with the
two psychopathy measures and non-EEG criterion measures (see Table 5). Results
indicated that the Arousing LPP was negatively correlated with the Elemental
Psychopathy Assessment- Short Form Antagonism scale (r = -.22, p < .05), such that
individuals who are more antagonistic showed blunted LPPs in response to Arousing
stimuli. Further, the Arousal Difference value was negatively correlated with multiple
aspects of psychopathy including the Self-Report Psychopathy Scale-III Total score (r
= -.23, p < .05) and the interpersonal subscale, SRP-Callous Affect (r = -.25, p < .05)
as well as the EPA-SF Total score (r = -.23, p < .05) and EPA-SF Antagonism factor (r
= -.28, p < .01). These results indicate that more psychopathic individuals showed less
differential late positive potential reactivity to Arousing versus Non-arousing stimuli
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compared to those who are lower in psychopathy (i.e., they responded more similarly
to Arousing and Non-arousing images), or had larger LPPs to Non-arousing stimuli in
some cases (i.e., had negative Arousal Difference scores). It is notable that this pattern
was only found in regard to the interpersonal aspects of the disorder at the
subscale/factor level. Regression analyses revealed that all correlations remained, even
after controlling for autistic traits as measured by The Autism Spectrum Quotient.
As individuals with high levels of depression have been shown to have blunted
late positive potentials to arousing stimuli as well, regression analyses were run in
which DASS Depression was controlled; results indicated that all significant
correlations from the Non-social Arousal Task between psychopathy and LPPs
remained after controlling for depression.
Exploratory Analyses
Upon completion of the initial analyses, multiple exploratory analyses were
conducted to elucidate possible relationships among the various measures and tasks.
Though males and females were analyzed together for the primary analyses,
moderation by gender was explored for relationships that were relevant to the
hypotheses in the current study, and had zero order correlations that were statistically
significantly different between males and females. Four notable interactions were
statistically significant. There was a significant cross-over interaction between gender
and Elemental Psychopathy Assessment- Short Form Antagonism when predicting the
social discounting s value, F(3, 95) = 5.60, p < .05 (See Figure 4). Results indicated
that there was no significant relationship for females, but there was a significant
positive relation between EPA-SF Antagonism and social discounting for males such
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that more antagonistic males discounted the value of relationships more quickly than
less antagonistic males. There was a significant cross-over interaction between gender
and The Autism Spectrum Quotient when predicting N170 amplitude, F(3, 95) = 3.00,
p < .05 (See Figure 5), such that there was a significant negative relation between the
AQ and N170 amplitude for females but no significant relationship for males.
There was a significant cross-over interaction between gender and the Self
Report Psychopathy Scale-III Interpersonal Manipulation scale in predicting the Fear
LPP, F(3, 95) = 2.800, p < .05 (see Figure 6). Results indicated that there was no
relationship for females, but a significant negative relationship between SRP-IPM and
the Fear LPP for males such that males with high scores demonstrated blunted LPPs to
fearful faces compared to those with low scores on SRP-IPM. Similarly, a significant
cross-over interaction between gender and Five Factor Model Agreeableness in
predicting the Angry LPP, F(3, 95) = 3.496, p < .05 (See Figure 7) revealed a
significant negative relationship between Agreeableness and the Angry LPP for males
but no relation for females.
As psychopathy yielded no significant linear relationships with the late positive
potential values from the Facial Emotion Task, additional analyses explored possible
curvilinear relationships between the disorder and ERPs. Results revealed two
significant curvilinear relationships. Specifically, a significant quadratic relationship
was found between EPA-SF Narcissism and the Fear Difference value when it was
added in the second step of a regression model that included the linear relationship at
the first step, F(2, 95) = 3.411, p < .05 (see Figure 8). Results indicated that those with
low or high scores on EPA-SF Narcissism reacted differentially to Fearful versus
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Neutral faces such that they had a larger LPP to Fearful faces, while those with
moderate scores on EPA-SF Narcissism showed similar LPP reactivity to Fearful as
Neutral faces or were more likely to have a larger LPP to Neutral faces (i.e., have a
negative difference score).
Similarly, a significant quadratic relationship was found between SRP-CA and
the Happy Difference LPP when entered in the second step of a regression model that
included the linear relationship at the first step, F(2, 95) = 3.467, p < .05 (see Figure
9). Results indicated that those who are low or high on SRP-CA reacted differentially
to Happy versus Neutral faces such that they had a larger LPP to Happy faces, while
those with moderate scores on SRP-CA showed similar LPP reactivity to Happy as
Neutral faces or were more likely to have a larger LPP to Neutral faces (i.e., have a
negative difference score).
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DISCUSSION
The present study employed a multimethod approach utilizing event related
potentials (ERPs), a behavioral lab task, and self-report measures to bolster the idea
that psychopathy should be considered a disorder rooted in interpersonal dysfunction.
The study highlighted empirical and conceptual overlap between psychopathy and an
exemplar interpersonal disorder—autism spectrum disorder (ASD)—but aimed to
show that dysfunction in interpersonal abilities and social motivation in psychopathy is
not simply due to overlap between the two disorders. Instead, the interpersonal
dysfunctions identified in psychopathy are specific to the disorder and remain even
when controlling for autistic traits.
It was hypothesized that the interpersonal difficulties in psychopathy would
emerge across methods demonstrated by relations to indicators of interpersonal
dysfunction, and that these relationships would remain after controlling for the effects
of ASD. In line with the conceptual overlap between the disorders, it was expected that
psychopathy would be related to autistic traits as measured by The Autism Spectrum
Quotient, and that this relationship would be strongest for the interpersonal aspects of
psychopathy (i.e., Self-Report Psychopathy Scale-III Callous Affect, Elemental
Psychopathy Assessment-Short Form Antagonism).
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Moreover, it was hypothesized that psychopathy would be robustly correlated
with one of the primary interpersonal aspects of personality, Agreeableness, such that
psychopathic individuals would exhibit low levels of Agreeableness. In regard to the
lab task, it was hypothesized that social discounting would be related to higher levels
of psychopathy; such that more psychopathic individuals have higher s values and
discount the value of interpersonal relationships more quickly than less psychopathic
individuals. It was expected that these relationships would remain after controlling for
autistic traits.
In regard to the event-related potential (ERP) tasks, it was expected that
individuals with psychopathic tendencies would show a specific pattern of results that
indicate interpersonal dysfunction that is not due wholly to overlap with ASD
characteristics. It was hypothesized that psychopathic individuals would show no
difficulties with facial processing, but would be less socially motivated by emotional
facial stimuli than individuals with lower levels of psychopathy. Further, it was
expected that psychopathic individuals would show normal late positive potential
(LPP) patterns for non-social, emotionally arousing images such that when the images
were no longer geared toward motivating social action and behavior, psychopathic
individuals would react similarly to non-psychopathic individuals. That is, it was
expected that those with psychopathic traits would demonstrate a normal N170 to
neutral facial images and normal LPPs to non-social, emotionally arousing images, but
that they would demonstrate blunted LPPs to facial emotional images. No emotionspecific hypotheses for the facial emotional images were made a-priori; instead the
hypothesized blunted LPP to facial emotional images was broad in nature such that
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individuals with high levels of psychopathy were expected to show a general blunting
to all emotional facial stimuli. It was expected that these patterns would be specific to
psychopathy beyond what may be attributed to overlap with interpersonal dysfunction
shown in ASD.
Lastly, as much of the research encouraging the shift in perspective of
psychopathy to focus on the interpersonal nature of the disorder has utilized the Five
Factor Model (FFM) of personality as a backdrop, the current study incorporated the
model to attempt to further elucidate the expected relationships between psychopathy
and the ERP components. Due to the robust relationship between low Agreeableness
and psychopathy and the expected relationship between psychopathy and a blunted
LPP to facial emotional images, it was hypothesized that there would be a positive
relationship between the LPP and Agreeableness such that those with low levels of
Agreeableness would exhibit blunted LPPs to facial emotional images. Overall, results
lent mixed support to the specific hypotheses and posited theory.
Correlations among the self-report measures supported the view of psychopathy
as an interpersonal disorder. Though neither total score for the Self-Report
Psychopathy Scale-III or Elemental Psychopathy Assessment- Short Form was
correlated with autistic traits, the primary interpersonal subscales of each measure,
SRP-Callous Affect and EPA-SF Antagonism, were positively correlated with The
Autism Spectrum Quotient. This general pattern supports hypotheses as well as the
conceptual overlap between the two disorders such that a primary difficulty for both
psychopathic individuals and autistic individuals is interpersonal in nature. Moreover,
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this pattern of results indicates that there may be a more nuanced relationship between
the two disorders than previous literature using only total score results may show.
Resultant correlations between psychopathy and the FFM domains were as
expected, and highlighted low Agreeableness as an indicator of interpersonal
dysfunction that was ubiquitous across aspects of psychopathy for both measures.
Psychopathy demonstrated a pattern of weak to moderate, inconsistent relations to the
FFM domains of Neuroticism, Extraversion, and Openness and generally negative, but
weak correlations with Conscientiousness. With only one exception, Agreeableness
was strongly, negatively correlated across the total scores and subscales for both the
SRP-III and EPA-SF.
Social discounting was positively related to psychopathy, such that those higher
in psychopathy discounted the value of interpersonal relationships faster than those
lower in psychopathy. These results suggest that those higher in psychopathy are less
willing to share hypothetical money with another individual at any social distance and
value social relationships less than their lower psychopathy counterparts. The
relationship between social discounting and psychopathy in the current study was
stronger and more pervasive than the relationship that has been found between these
two variables previously (e.g., Sherman & Lynam, forthcoming-b). Social discounting
was positively related to multiple subscales of the SRP-III and EPA-SF in addition to
the total scores for the measures. At the subscale/factor level social discounting
generally bore its strongest relations with the interpersonal aspects of psychopathy
including SRP-CA, SRP-IPM, and EPA-SF Antagonism; these correlations were as
strong or stronger than the correlations with the total scores for the two psychopathy
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measures. It is notable that exploratory analyses revealed a significant cross-over
interaction between gender and EPA-SF Antagonism such that only males, but not
females exhibited a steady increase in their social discounting s value with higher
levels of EPA-SF Antagonism, in line with hypotheses (see Figure 4). In contrast,
females showed similar s values at all levels of EPA-SF Antagonism. It is possible that
additional gender specific individual differences such as social desirability may have
confounded response patterns in this task.
Social discounting was not significantly related to the AQ and the relations
between psychopathy and social discounting were not eliminated when controlling for
autistic traits. These results suggest that devaluation of other individuals and social
relationships may be specific to psychopathy- particularly the interpersonal aspects of
psychopathy- a relationship that is not found for autistic traits and cannot be attributed
to overlap with autistic traits. The relation between psychopathy and social discounting
is one that has been examined only once previously, and the current findings expand
previous work on the relationship between psychopathy and interpersonal relatedness
by providing a behavioral measurement of social motivation. Although the devaluation
of others in psychopathy has been inferred from the relations between indicators of
psychopathy and various interpersonal trait indicators (e.g., Agreeableness), the social
discounting task provides one of the first laboratory-based assessments and offers a
“behavioral snapshot” of psychopathy in reference to others. Further work examining
relationships between psychopathy and behavioral tasks that are social in nature would
act to further elucidate and bolster the ideas presented in the current study.
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Results from the event-related potential tasks indicated a less clear view of the
relationship between psychopathy and interpersonal dysfunction. Results from the
Facial Processing Task supported hypotheses that psychopathic individuals do not
demonstrate abnormality in facial processing ability as measured by the amplitude of
the N170; however, the Narcissism factor of psychopathy was related to the latency of
the N170, indicating that more narcissistic individuals are slightly delayed in
processing and recognition of faces. This is in line with the idea that abnormalities in
the N170 may be related to only some aspects of psychopathy as posited by Almeida,
et al., (2014), but is not consistent with the specific results that were identified by
Almeida and colleagues. While this relationship was statistically significant, it was the
lone significant correlation among many non-significant ones, and it may not be
reasonable to assume that this delay would be substantively significant in an actual
interpersonal interaction due to the small unit of measurement used. Latency of the
N170 is measured in milliseconds with values that ranged from 154ms to 208ms (M =
173.45) in the full sample for the current study. Differences of this magnitude would be
imperceptible in a personal interaction; therefore, it is unclear how or if this result
would affect interpersonal functioning.
Though it was not formally hypothesized, it was expected that the N170 would
be related to autistic traits such that those with more autistic traits would demonstrate a
blunted and possibly delayed N170 to facial stimuli, but this relationship was not found
in the current study. While there is some inconsistent evidence for this relationship in
the extant literature more evidence suggests abnormal N170 patterns in individuals
with autistic traits than not. In fact, results from the current study indicated a trend that
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opposes current literature such that there was a non-significant negative correlation
between The Autism Spectrum Quotient and N170 amplitude for the whole sample,
indicating that individuals with more autistic traits exhibited larger N170s to faces. It is
notable that this relationship was found to be moderated by gender such that the
negative relationship between the AQ and N170 amplitude was the pattern identified
for females, but not males. Specifically, results indicated that males exhibited a trend
that was congruent with extant literature such that those with higher AQ scores
demonstrated blunted N170s to faces; however, this result was not significant and was
likely limited by the measure of autism used and low level of autistic traits in the
current sample. These results suggest that perhaps males, but not females with autistic
traits have neural difficulties with processing faces. Notably, many studies that have
found blunted N170s in individuals with autistic traits used male-only samples (e.g.,
Tye, et al., 2014; Wong, Fung, Chua, & McAlonan, 2008); therefore, the use of
females in the current study may have limited the results as well.
Overall, results of the Facial Processing Task suggest that psychopathy is
unrelated to difficulties in facial processing, a pattern that has been identified in extant
research-though not the current study- and designated as an indicator of interpersonal
dysfunction for individuals with autistic traits. Based on these results it does not appear
that interpersonal dysfunction in psychopathy is related to difficulties in facial
processing as it may be for those with autistic traits.
The pattern of results from the Facial Emotion Task and Non-social Arousal
Task indicated a different relationship between psychopathy and processing of
emotionally arousing stimuli than anticipated. Contrary to hypotheses, psychopathy
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bore no significant linear relations to the overall Emotion LPP or any of the emotionspecific LPPs or their difference scores. This indicates that one’s level of psychopathy
is unrelated to the LPP response to social, emotionally arousing stimuli; however, there
was a pattern of weak, negative, non-significant correlations between psychopathy and
emotional LPPs for this task indicating a possible trend towards general blunting of the
LPP in response to social, emotionally arousing stimuli.
It is notable that this is in contrast to the pattern identified for The Autism
Spectrum Quotient. Though the AQ yielded only one statistically significant
correlation with the Sad LPP, there was a pattern of weak, positive, non-significant
correlations with the emotional LPPs for this task. While this result may seem
counterintuitive, it may indicate that those with higher levels of autistic traits were
actively trying harder and putting forth more attention in order to process the facial
emotional stimuli. In addition, the correlations were fairly similar to one another (e.g.,
for AQ r’s ranged from .10 to .21 with a median of .18), possibly indicating a problem
with differentiating or modulating the response to differing emotional faces, such that
emotional faces that should elicit different responses garnered the same response.
While these patterns did not reach statistical significance, trends indicate a
unique relationship to facial emotional processing for psychopathy compared to ASD
such that psychopathic traits showed a slightly blunted late positive potential to
emotional faces while autistic traits showed a slightly enhanced LPP to emotional
faces. These opposing trends suggest that any interpersonal dysfunction linked to
abnormal LPP patterns would likely not be overlapping. Overall, results from the
Facial Emotion Task did not support the idea that psychopathic individuals have
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distinct abnormal LPP patterns to facial emotional stimuli nor can this issue be linked
to issues of social motivation.
Exploratory analyses revealed two quadratic relationships between subscales of
psychopathy and select LPPs from this task, SRP-CA with the Happy Difference LPP
and EPA- SF Narcissism with the Fear Difference LPP. The resultant relationships for
both subscales indicated that only individuals who scored in the moderate range on the
psychopathy subscales demonstrated non-discriminant LPP reactivity between the
emotional and neutral facial images. Additionally, results for these scales indicated that
some individuals scoring in the moderate ranges had larger LPPs to neutral stimuli than
emotional stimuli and it is unclear why this might be.
Further exploratory analyses revealed a significant moderation by gender effect
that may help elucidate the lack of relationships found between psychopathy and the
Facial Emotion Task LPPs. Gender moderated the relationship between SRPInterpersonal Manipulation in predicting the Fear LPP such that males, but not females
with high scores on SRP-IMP demonstrated a blunted LPP to fearful faces. This is in
line with some extant theories of psychopathy that focus on deficits in ability to
recognize or process emotional cues from others (e.g., Hare, 1979; Blair, 1999; Blair,
Jones, Clark, & Smith, 1997), but was only significant for the subscale of Interpersonal
Manipulation. These results indicate that this pattern may only exist for males and may
be specific to the interpersonal aspects of the disorder. Though moderation by gender
was found for only psychopathy and facial emotion processing in this single instance it
may allude to the importance of gender more generally in studies of deficits in emotion
processing. For example, many studies that have found more dysfunction in emotion
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processing used all male samples (e.g., Venables, et al., 2015, Deeley, et al., 2006);
therefore, it is possible that the use of a male sample would have produced larger
effects to be detected in the current study.
Similar to results for psychopathy, the relationship between social, emotional
arousing stimuli in the Facial Emotion Task and the Five Factor Model (FFM)
personality traits were not as expected and yielded only one significant correlation:
FFM Agreeableness with the Happy LPP. Though the relationship between FFM
Agreeableness and the Happy LPP was in line with hypotheses such that individuals
who are high in Agreeableness demonstrated large LPPs to happy faces and those who
are low in Agreeableness demonstrated blunted LPPs to happy faces, this pattern did
not hold for any other emotion-specific LPP or the overall Emotion LPP. Exploratory
analyses did reveal moderation by gender for the relationship of Agreeableness and the
Angry LPP such that males, but not females with low Agreeableness demonstrated
blunted LPPs to angry faces. Again, these results indicate that some relationships
hypothesized in the current study may be notably more prevalent in males, if not
gender-specific to males and the use of a mixed gender sample may have limited
results.
Psychopathy did yield significant relations with some event-related potential
values from the Non-social Arousal Task, contrary to hypotheses. The Arousing LPP
was negatively correlated with EPA-SF Antagonism, indicating that more antagonistic
individuals showed blunted LPPs to arousing stimuli. The Arousal Difference score
was negatively correlated with the total scores for the SRP-III and EPA-SF as well as
the interpersonal subscales of the measures, SRP-CA and EPA-SF Antagonism. The
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LPPs for the Non-social Arousal Task were unrelated to the AQ, indicating that
individuals with autistic traits cannot be described as demonstrating a general
dysfunction in emotional reactivity, and this pattern of abnormal LPPs appears to be
specific to psychopathy.
These results indicate that more psychopathic individuals showed nondiscriminant LPP reactivity to Arousing and Non-arousing stimuli such that they
demonstrated blunted LPPs to Arousing stimuli that cannot be attributed to overlap
with autistic traits. The current results showing a lack of emotional reactivity for
psychopathic individuals replicates the results of Anderson & Stanford (2012) and
extends it to more specific components of the disorder. While some research identifies
this relationship as specific to the affective-interpersonal aspects of psychopathy (e.g.,
Venables, et al., 2015) the current work suggests further specificity to the interpersonal
aspects of the disorder only.
It is particularly notable that past work investigating the relationship between
psychopathy and late positive potential reactivity to emotionally arousing stimuli have
used IAPS images that included social stimuli (people). The current results suggest that
psychopathic individuals exhibit abnormal LPP reactivity to non-social, emotionally
arousing stimuli, but not socially relevant, arousing or emotional stimuli, and any
relationships that were found between psychopathy and deficient facial emotion
reactivity may only be applicable to males. Moreover, the current results indicate that
past results in this area may have been driven by the arousal level of the images only,
apart from the social relevance of the images; however, discussion of results has not
been parsed in this way in past studies and this possibility has not garnered attention.
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The current work indicates that this may be obscuring the result and ultimately the
understanding of how emotional reactivity may be related to psychopathic behavior or
characteristics. Further work aiming to parse the dysfunction in emotional modulation
or responding to social and non-social stimuli as measured by the LPP or otherwise
will be beneficial in clarifying this relationship. It is notable that despite the lack of
socially relevant stimuli in the Non-social Arousal Task, the recurrent pattern of
significant relationships with only the interpersonal aspects of psychopathy remained
for this task; it appears that blunted reactivity to emotionally arousing stimuli is related
to interpersonal dysfunction but is not obviously driven by evident social or
interpersonal cues.
A broad look at the results highlights a pattern wherein the interpersonal
aspects of psychopathy, particularly SRP-Callous Affect and EPA-SF Antagonism,
were often the only or strongest correlates of criterion measures. This pattern highlights
the centrality of the interpersonal characteristics of psychopathy and demonstrates how
interpersonal factors drive the relationships between psychopathy and a range of
constructs. This pattern was particularly salient for social discounting and the Arousal
Difference score; however, social discounting and Arousal Difference were
uncorrelated. These results may be indicative of a dual process model wherein
interpersonal aspects of psychopathy are leading to dysfunction in general emotion
reactivity and devaluation of interpersonal relationships separately. Alternatively,
issues with these two measures (e.g., reliability) could be over-attenuating possible
relationships. Further work investigating the relationship between lack of emotion
reactivity and devaluation of interpersonal relationships as well as their relationship to
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psychopathy would elucidate the possibility of a dual process effect as well as support
the currently posited idea that the core dysfunction in psychopathy is interpersonal in
nature.
Though the use of a multimethod approach, large ERP sample, and use of
psychopathy measures that allowed for investigation at both the total- and
subscale/factor-score levels strengthens the current study, it is not without limitation.
Use of an undergraduate sample limits the generalizability of the results, particularly as
the presence of two constructs of interest, psychopathy and autistic characteristics, are
limited in this type of sample. Many other studies investigating similar ideas as the
present study have utilized prison samples with high scores on the PCL-R or
individuals with formal diagnoses of ASD. As psychopathy was the main construct of
interest, efforts were taken to ensure a broad range of scores, but the same was not true
for autistic traits. As a result, the range of autistic traits in this sample was minimal and
the large majority of individuals scored within the score range of normal development
or minimal autistic traits; only three individuals met the threshold for clinically
significant levels of autistic traits. Measurement of autistic traits is a further limitation
of the current study. Though the Cronbach’s alpha level was above the threshold for
acceptable reliability for The Autism Spectrum Quotient, the value (α = .72) was
particularly low for a questionnaire of its length (50 items). In addition, it is unclear
how accurately an individual with notable autistic traits would be able to report on
these traits in self-report questionnaire format.
The study was limited in some ways by the ERP tasks as well. For example,
results indicated that in the Facial Emotion Task only the fear stimuli produced a late
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positive potential that was statistically significantly different from neutral. The use of
the NimStim Face Stimulus Set could have contributed to this issue as results of other
studies that have used this stimulus set have shown enhanced LPPs to the fear and
angry faces only, but not the happy or sad faces (e.g., Holmes, Nielsen, Green, 2008;
Balconi, Pozzoli, 2003; Foti, et al., 2010). In addition, the time window that was scored
for the LPP was large (400-1,000 ms). While this is an appropriate time window for
this component, the LPP is quantified in different windows across studies in the
literature and it is possible that an effect may have been present early in the window
but washed out by being averaged within the large time window. Further exploration
and scoring of this data set may reveal different results.
Despite these limitations and the mixed support for the hypotheses, the current
study examined the relationship between psychopathy and autistic traits in a novel way
in an attempt to bolster an often overlooked perspective of psychopathy as an
interpersonal disorder. The study showed that there is an association between
psychopathy and an exemplar interpersonal disorder- autism spectrum disorder as
measured by a dimensional model of autistic traits. More specifically, the conceptual
overlap between the two disorders as interpersonal in nature was manifested in the
associations such that autistic traits were most strongly related to the interpersonal
aspects of psychopathy. This study adds to the small body of research investigating the
overlap between psychopathy and autistic characteristics, and results suggest that
further work examining the relationship between the two disorders would likely be
fruitful in understanding the overlap and unique aspects of each disorder.
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In addition to the association with autistic characteristics, the present study
showed that psychopathy was unrelated to abnormalities in facial processing,
indicating that interpersonal dysfunction is likely not linked to an inability to recognize
faces as social cues. While there was no clear relationship between psychopathy and
event-related potential components deemed indicators of social motivation, results
indicate that psychopathic individuals may be more accurately characterized as having
dysfunction in general emotion reactivity that may be related to interpersonal
dysfunction despite a lack of evident social stimuli. Crucially the study showed that
psychopathy is related to multiple indicators of interpersonal dysfunction across
methods above what is attributed to any overlap with autistic traits, and as such should
be viewed as an interpersonal disorder.
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Appendix A

Table 1
Descriptive Statistics
________________________________________________________________
Scale
M
SD

________________________________________________________________
SRP-III Total

9.17

1.93

.93

SRP-III CA

2.47

.61

.82

SRP-III IPM

2.48

.61

.84

SRP-III ELS

2.78

.67

.85

SRP-III ASB

1.41

.47

.78

EPA-SF Total

45.82

7.22

.92

EPA-SF Antagonism

2.20

.54

.89

EPA-SF Disinhibition

2.33

.59

.94

EPA-SF Narcissism

2.85

.54

.79

EPA-SF Emotional Stability

3.12

.61

.82

18.82

5.96

.72

3.42

2.92

.84

FFMRF Neuroticism

14.92

3.78

.66

FFMRF Extraversion

20.37

4.27

.76

FFMRF Openness

20.42

3.53

.63

FFMRF Agreeableness

20.79

3.53

.66

FFMRF Conscientiousness

21.71

3.60

.75

Autism Quotient
DASS Depression

Social Discounting s
.15
.10

________________________________________________________________
Note. SRP-III = Self-Report Psychopathy Scale-III; CA = Callous Affect; IPM
= Interpersonal Manipulation; ELS = Erratic Lifestyle; ASB = Anti-Social
Behavior; EPA-SF = Elemental Psychopathy Assessment-Short Form; DASS =
Depression, Anxiety, Stress Scale; FFMRF = Five Factor Model Rating Form.
Values for the EPA-SF are linear composites.

.74
.77
.50

EPA-SF Antagonism

EPA-SF Disinhibition

EPA-SF Narcissism

.39

.57

.78

.74

.47

.66

.74

.76

.45

.77

.42

.73

.27

.44

.42

.48

appear in bold. Values significant at p < .05 are underlined.

Lifestyle; ASB = Anti-Social Behavior; EPA-SF = Elemental Psychopathy Assessment-Short Form. Values significant at p < .01

Note. SRP-III = Self-Report Psychopathy Scale-III; CA = Callous Affect; IPM = Interpersonal Manipulation; ELS = Erratic

EPA-SF Emotional Stability
.10
.16
-.02
.16
-.02
_________________________________________________________________________________________________________

.85

EPA-SF Total

Psychopathy Scale
SRP-III Total
SRP-III CA
SRP-III IPM
SRP-III ELS
SRP-III ASB
_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

Interrelations Between Psychopathy Scales

Table 2
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Table 3
Intercorrelations Among Non-EEG Criterion Measures
____________________________________________________________________________________
Scale
AQ
DASS D
FFM N
FFM E
FFM O
FFM A
FFM C
____________________________________________________________________________________
DASS D

.34

FFMRF N

.26

.61

FFMRF E

-.49

-.30

.20

FFMRF O

-.14

.10

.06

.27

FFMRF A

-.10

-.01

-.11

.23

.02

FFMRF C

.11

-.24

-.24

.10

-.12

.37

SD s
.18
.08
.28
-.08
.02
-.18
-.05
____________________________________________________________________________________
Note. AQ = The Autism Quotient; DASS D = Depression, Anxiety, and Stress Scale-Depression;
FFMRF = Five Factor Model Rating Form; N = Neuroticism; E = Extraversion; O = Outcomes; A =
Agreeableness; C = Conscientiousness; SD = Social Discounting. Values significant at p < .0 appear in
bold. Value significant at p < .05 are underlined.

.31
.12
-.03
.15
.09
.40
.08
-.17

SRP-III CA

SRP-III IPM

SRP-III ELS

SRP-III ASB

EPA-SF Total

EPA-Sf Antagonism

EPA-SF Disinhibition

EPA-SF Narcissism

-.10

.29

.33

.13

.09

.18

.20

.23

.22

-.03

.33

.18

.06

.10

.20

.26

.17

.23

.42

.05

-.33

.07

-.05

.20

-.06

-.19

-.02

.16

.26

.18

.22

.11

.41

.28

.03

.27

-.30

-.46

-.57

-.57

-.35

-.35

-.54

-.55

-.56

.09

-.48

-.13

-.25

-.09

-.34

-.22

-.07

-.23

.09

.29

.27

.25

.23

.20

.31

.28

.31

Conscientiousness; SD = Social Discounting. Values significant at p < .01 appear in bold. Values significant at p < .05 are underlined.

Anxiety, and Stress Scale- Depression; FFMRF = Five Factor Model Rating Form; N = Neuroticism; E = Extraversion; O = Openness; A = Agreeableness; C =

Behavior; EPA-SF = Elemental Psychopathy Assessment-SF; Emo. Stability = Emotional Stability; AQ = Autism Spectrum Quotient; DASS D = Depression,

Note. SRP-III = Self-Report Psychopathy Scale-III; CA = Callous Affect; IPM = Interpersonal Manipulation; ELS = Erratic Lifestyle; ASB = Anti-Social

EPA-SF Emotional Stability
-.20
-.43
-.66
.19
-.09
-.13
.02
-.17
________________________________________________________________________________________________________________________________

.16

SRP-III Total

Psychopathy Scale
AQ
DASS D
FFMRF N
FFMRF E
FFMRF O
FFMRF A
FFMRF C
SD s
________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

Correlations Between Psychopathy Scales and Non-EE Criterion Measures
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Emo.

Angry

Fear

Happy

Sad

Neutral

Facial Emotion Task
Emo.

Angry

Fear

Happy

Sad

.00

.02

-.04

.04

.00

.09

-.15

.06

.09

-.04

.01

.03

.00

.07

SRP CA

SRP IPM

SRP ELS

SRP ASB

EPA Total

EPA Ant

EPA Dis

EPA Nar

EPA Emo

FFMRF N

FFMRF E

FFMRF O

FFMRF A

FFMRF C

.02

-.02

.07

.11

.08

.02

.25

.12

-.02

.12

-.01

.10

.06

.05

.06

.06

.15

-.08

-.02

-.06

-.02

-.04

-.07

-.10

-.09

-.10

-.12

-.14

-.06

-.13

.03

.12

-.04

-.05

-.02

-.06

-.07

-.07

-.07

-.09

-.09

-.10

-.10

-.04

-.11

.09

.10

-.13

.02

-.04

-.05

-.01

-.05

-.13

-.08

-.11

-.14

-.15

-.09

-.16

.09

.23

-.03

-.05

-.07

.03

-.05

-.14

-.11

-.13

-.07

-.14

-.11

-.08

-.13

.01

.08

-.09

.02

-.08

.03

-.03

.01

-.01

-.01

-.08

-.03

-.13

.00

-.07

.00

.15

-.01

.06

-.06

-.02

-.10

-.06

-.16

-.12

-.11

-.05

-.14

-.11

-.13

.08

-.04

-.10

-.13

.01

.00

.11

.00

.14

.08

.04

-.09

.03

.10

.02

.04

-.06

-.03

-.15

.05

-.05

.06

.00

.14

.06

.04

-.06

.06

.10

.04

.11

-.06

-.16

-.06

.02

-.05

.12

.01

.04

.05

-.01

-.14

-.02

.02

-.05

.12

.10

-.03

-.15

-.01

.03

.08

-.10

.08

.00

.05

-.12

.04

.05

.00

.00

-.08

-.09

-.05

-.03

.05

.09

.07

.17

.13

.03

.02

.02

.13

.06

(table continues)

AQ
-.10
.01
.19
.10
.16
.19
.21
.16
.01
-.09
.01
.03
.06
____________________________________________________________________________________________________________________________

.00

SRP Total

Scale
N170
Laten
LPP
LPP
LPP
LPP
LPP
LPP
Diff
Diff
Diff
Diff
Diff
____________________________________________________________________________________________________________________________

N170

Facial Processing Task

____________________________________________________________________________________________________________________________

Correlations Between Self-Report Measures and ERP Components
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Emo.

Angry

Fear

Happy

Sad

Neutral

Facial Emotion Task
Emo.

Angry

Fear

Happy

Sad

-.04

.08

.09

.12

-.04

.12

.10

.06

.02

.07

-.13

.08

.04

Non-Arous

Arous

-.16

-.16

-.09

-.16

-.20

-.22

-.12

-.07

SRP CA

SRP IMP

SRP ELS

SRP ASB

EPA Total

EPA Ant

EPA Dis

EPA Nar

-.07

.00

-.03

-.04

-.03

.01

-.02

.03

-.01

-.03

-.16

-.28

-.23

-.18

-.13

-.19

-.25

-.23

(table continues)

EPA Emo
-.10
-.06
-.08
___________________________________________

-.17

SRP Total

Scale
LPP
LPP
Diff
___________________________________________

Arous

Non-Social Arousal Task

___________________________________________

SD s
-.15
-.10
.05
-.01
.06
.02
.09
.03
.01
-.05
.04
-.02
.06
____________________________________________________________________________________________________________________________

DASS D

Scale
N170
Laten
LPP
LPP
LPP
LPP
LPP
LPP
Diff
Diff
Diff
Diff
Diff
____________________________________________________________________________________________________________________________

N170

Facial Processing Task

____________________________________________________________________________________________________________________________
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Non-Arous

Arous

.06

-.08

.18

.01

.06

.09

FFMRF E

FFMRF O

FFMRF A

FFMRF C

AQ

DASS D

.17

.11

.13

.18

.05

.02

-.04

-.06

-.04

-.12

.05

-.15

.06

-.02

appear in bold. Values significant at p < .05 are underlined.

SD = Social discounting; Laten = Latency; Emo. = Emotion; LPP = Late Positive Potential; Arous = Arousal. Values significant at p < .01

Agreeableness; C = Conscientiousness; AQ = Autism Spectrum Quotient; DASS D = Depression, Anxiety, and Stress Scale- Depression;

Emo = Emotional Stability; FFMRF= Five Factor Model Rating Form; N = Neuroticism; E = Extraversion; O = Openness; A =

Anti-social Behavior; EPA = Elemental Psychopathy Assessment-SF; Ant. = Antagonism; Dis. = Disinhibition; Nar = Narcissism; EPA

Note. SRP = Self-Report Psychopathy Scale-III; CA = Callous Affect; IPM = Interpersonal Manipulation; ELS = Erratic Lifestyle; ASB =

SD s
-.04
.02
-.07
___________________________________________

-.04

FFMRF N

Scale
LPP
LPP
Diff
___________________________________________

Arous

Non-Social Arousal Task

___________________________________________
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Angry

Fear Happy

Sad

Neutral

Emo.

Angry

Fear

Happy

Sad

Arous

Non-Arous

-.12
-.15
-.12
-.31
-.20
.05
.13
.07
.11
-.12
-.10
-.12

Angry LPP

Fear LPP

Happy LPP

Sad LPP

Neutral LPP

Emo. Diff

Angry Diff

Fear Diff

Happy Diff

Sad Diff

Arous LPP

Non-Arous LPP

.52

.64

.05

.05

.13

.00

.08

.80

.86

.87

.87

.88

.50

.56

-.04

-.04

-.03

.25

.04

.72

.70

.72

.68

.40

.52

-.09

-.10

.41

-.16

.02

.73

.66

.67

.47

.61

-.12

.34

-.04

-.11

.01

.73

.63

.45

.52

.43

.00

.10

.04

.02

.61

.40

.50

-.46

-.40

-.33

-.48

-.54

.06

.06

.83

.75

.74

.80

.07

.01

.59

.52

.42

.01

.06

.49

.39

.05

.09

.46

.04

.01
.69

significant at p < .05 are underlined.

Note. Emo – Emotion; LPP = Late Positive Potential; Diff = Difference; Arous = Arousal/Arousing. Value significant at p < .01 appear in bold. Values

Arous Diff
.00
.30
.22
.29 .32
.22
.24
.02
-.06
.07
.07
-.03
.62
-.14
___________________________________________________________________________________________________________________________

-.20

Emo. LPP

ERP Component
N170 LPP
LPP LPP LPP
LPP LPP
Diff
Diff
Diff
Dff
Diff LPP
LPP
___________________________________________________________________________________________________________________________

Emo.

___________________________________________________________________________________________________________________________

Correlations Among ERP Components
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Figure 1. Grand mean N170 ERP at P7 and P8 pooled in response to faces and houses.
Scalp topography depicting the N170 following stimulus onset with voltage value
representing the difference between faces and houses.

71

Figure 2. Grand mean LPP ERP at Cz, Pz, CP1, CP2 electrodes pooled in response to
fearful and neutral faces. Scalp topography depicting the LPP following stimulus onset
with voltage value representing the difference between fearful and neutral faces.

Figure 3. Grand mean LPP ERP at Cz, Pz, CP1, CP2 electrodes pooled in response to
arousing/unpleasant and non-arousing/neutral images. Scalp topography depicting the
LPP following stimulus onset with voltage value representing the difference between
arousing/unpleasant and non-arousing/neutral images.
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0.2
0.18

Social Discounting s

0.16
0.14
0.12
Female
Male

0.1
0.08
0.06
0.04
0.02
0
Low Antagonism

High Antagonism

Figure 4. Crossover interaction between gender and Elemental Psychopathy
Assessment- Short Form (EPA-SF)- Antagonism in predicting social discounting.
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0

N170 Amplitude

-1
-2
-3

Female
Male

-4
-5
-6
-7
Low AQ

High AQ

Figure 5. Cross-over interaction between gender and the Autism Spectrum Quotient
(AQ) in predicting the N170 amplitude.
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4.5
4

Fear Pooling LPP

3.5
3
2.5

Female
Male

2
1.5
1
0.5
0
Low SRP IPM

High SRP IPM

Figure 6. Cross-over interaction between gender and Self- Report Psychopathy ScaleIII Interpersonal Manipulation (SRP-IPM) in predicting Fear LPP.

75

4
3.5
Angry Pooling LPP

3
2.5
Female
Male

2
1.5
1
0.5
0
Low Agreeableness

High Agreeableness

Figure 7. Cross-over interaction between gender and Five Factor Model Rating Form
(FFMRF) Agreeableness in predicting Angry LPP.
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Figure 8. Quadratic relationship between Elemental Psychopathy Assessment-Short
Form (EPA-SF) Narcissism and Fear LPP.
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Figure 9. Quadratic relationship between Self-Report Psychopathy Scale-III Callous
Affect (SRP-CA) and Happy LPP.
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Appendix C
Social Discounting Circle: We differ in our how close we feel to the people in our
lives. We feel very close to some people, and less close to others. The diagram below is
meant to represent five different levels of closeness. The inner circle represents those
people to whom you feel closest. The circles in between represent decreasing levels of
closeness with the outer circle representing people who are involved in your life in
some way but to whom you do not feel particularly close (e.g., acquaintances, or
classmates). For each level of closeness, please think of two people that fit in that circle
and write their first names.
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For each item please choose which option you would prefer. Please note that the
hypothetical amount may not be shared in either condition, and if you choose option 2
(an amount for yourself and the other person) he/she is not expected to reciprocate
monetarily or otherwise.
1.
2.
3.
4.
5.
6.
7.
8.
9.

$155 for you alone
$145 for you alone
$135 for you alone
$125 for you alone
$115 for you alone
$105 for you alone
$95 for you alone
$85 for you alone
$75 for you alone
…….

2.
2.
2.
2.
2.
2.
2.
2.
2.

$75 for you and $75 for someone to whom you feel closest
$75 for you and $75 for someone to whom you feel closest
$75 for you and $75 for someone to whom you feel closest
$75 for you and $75 for someone to whom you feel closest
$75 for you and $75 for someone to whom you feel closest
$75 for you and $75 for someone to whom you feel closest
$75 for you and $75 for someone to whom you feel closest
$75 for you and $75 for someone to whom you feel closest
$75 for you and $75 for someone to whom you feel closest

These choices will appear for each level of social closeness in the social discounting
task (closest, close, neither close nor distant, distant, and most distant).
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James D. Linden Award
Department of Psychological Sciences, Purdue University
Award to recognize one or more graduate students in clinical psychology for
exemplary representation of the scientist-practitioner model, based on research
productivity and clinical excellence.

2013

Arthur F. Krueger Research Award
Department of Psychological Sciences, Purdue University
Endowed scholarship funds for students in the clinical area to support specific
research and professional activities, including funds for proposed research
projects and travel to present at conferences.

2011-2015

Graduate Student Travel Award ($400-$500/ year)
Department of Psychological Sciences, Purdue University
Travel and expenses grant to support clinical psychology students in presenting
research at various conferences.

2010

University of Texas at Austin College Scholar
Award to recognize students with an overall GPA of 3.5 or higher who have
completed at least 12 credit hours per semester.

2010

Psi Chi, Psychology Honor Society Member

2009-2010

National Society of Collegiate Scholars Member

2008-2010

Dr. Taylor and Edythe Gilbert Scholarship
The University of Texas
Merit-based scholarship awarded to students with exemplary performance and
financial need.

2007-2010

Robert C. Byrd Honors Scholarship
United States Department of Education Office of Postsecondary Education
Merit-based scholarship awarded to students who have demonstrated outstanding
academic achievement, and show promise of continued academic excellence at the
postsecondary level.

2007-2008

Roger Q. Mills Scholarship
The University of Texas
Endowed, merit-based scholarship awarded to students with exemplary
performance and financial need.

2007, 2009

The Charles, Lela, and Mary Slough Foundation Scholarship
Scholarship awarded to assist exemplary students living in the state of Texas
pursue postsecondary education.

Clinical Experience_____________________________________________________________
Total Intervention Hours: 577
Total Assessment Hours: 210
Total Supervision Hours: 457
Total Support Hours: 505
Total Integrated Reports Completed: 18
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Clinic Coordinator
Purdue Psychology Treatment and Research Clinics
West Lafayette, IN
08/2014- present
Supervisors: Donald Lynam, Ph.D., Christopher Eckhardt, Ph.D.
Client population: Children and adults in the Greater Lafayette area with a wide range of
presenting problems seeking psychological assessment and therapy.
Responsibilities and Training: As the sole Clinic Coordinator, provided initial consultation and
brief intake interviews to all new referrals from the community. Screened all incoming cases for
potential risks and pending legal problems prior to assignment to one of three clinics:
Assessment, Adult Services, or Child Behavior Management. Triaged and assigned cases to
graduate student clinicians across these clinics along with supervisors based on client and
student training needs. Interviewed, trained, and supervised child care providers for the Child
Behavior Management Clinic. Provided peer supervision to all clinical (and some counseling)
psychology doctoral students in ethical and professional conduct, record keeping, and other
relevant clinical aspects of training. Oversaw general clinic operations and directed clerical
personnel activities under regular collaboration with faculty supervisors and director of clinical
training (DCT). Assisted in transition of clinic records and procedures during the move to a new
location including setting up, testing, and implementing electronic health records.
20 Hours per week dedicated to the following activities (hour totals for full experience
listed):
Intervention Hours: 45
Assessment Hours: 0
Supervision Hours: 14
Support Hours: 47
Behavioral Health Consultant, Practicum Placement
Indiana University Health Arnett Hospital (IUHA) - Greenbush
Lafayette, IN
08/2015-present (will continue through 05/2016)
Supervisors: Elizabeth Akey, Ph.D., HSPP; Ritu Kalwani, M.D.
Client population: Adults in the Greater Lafayette area referred by primary care physicians for
psychological and behavioral aspects of primary medical complaints.
Responsibilities and Training: Conducted comprehensive psychological functioning
assessments with adult clients in a primary care setting. Provided brief evidence-based
interventions (~1-6 sessions) to alleviate symptoms of anxiety, depression, interpersonal
distress, adjustment problems, and attention difficulties presenting in the context of medical
complaints. Provided documentation and consultation to allied health professionals regarding
mental health diagnoses and treatment recommendations including assessments of functioning.
8 Hours per week dedicated to the following activities (hour totals for full experience
listed):
Intervention Hours: 50
Assessment Hours: 0
Supervision Hours: 7
Support Hours: 24
Graduate Student Clinician
Child Behavior Management Clinic, Purdue Psychology Treatment and Research Clinics
West Lafayette, IN
08/2015- present & 08/2013-05/2014
Supervisor: Elizabeth Akey, Ph.D., HSPP
Client population: Children and families of children in the Greater Lafayette area with
behavioral and emotional problems associated with oppositional, defiant behavior, disruptive
behavior, attention deficits, hyperactivity, and autism spectrum disorder.
Responsibilities and Training: Conducted comprehensive cognitive, behavioral, and emotional
assessments with children (including parent and teacher reports) and clinical interviews with
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parents and children. Selected, administered, scored, interpreted, and provided feedback on
evidence-based assessments. Collaboratively developed treatment plans with the
parent/guardian of the child client. Provided empirically-supported parent training interventions
to develop behavioral management skills and improve communication with teachers and other
advocates. Provided individual treatment to older children (~ 12 years old) focused on emotion
regulation and social skills. Provided treatment in family and group settings and acted as the
primary leader of the group in fall 2015. Wrote progress notes, integrated assessment reports,
and summary closing reports. Attended weekly group supervision meetings that included
review of video-recorded sessions along with additional instruction and supervision in the
administration of parenting techniques. Provided hierarchical peer supervision to junior student
clinicians, under the supervision of the faculty.
~8 Hours per week dedicated to the following activities (hour totals for full experience
listed):
Intervention Hours: 87
Assessment Hours: 15
Supervision Hours: 98
Support Hours: 55
Psychology Student, Practicum Placement
River Bend Hospital
Lafayette, IN
05/2015- 08/2015
Supervisor: Brian Primeau, Ph.D., HSPP
Client population: Adults in the Greater Lafayette area with acute behavioral and emotional
problems, including psychosis, severe mood dysregulation, and suicidal or homicidal ideation
and/or attempts.
Responsibilities and Training: Conducted clinical interviews and provided individual and group
treatment sessions in an acute psychiatric inpatient facility. Individual treatments aimed to
provide psycho-education and problem- and emotion-focused coping skills that were often
behavioral in nature. Group treatments included illness management and discussion of longerterm recovery plans. Other responsibilities included co-leading question-and-answer sessions
and cognitive therapy group sessions on a weekly basis, formulating short-term treatment and
case management plans, and collaborating with other providers in the inpatient hospital.
Attended daily morning report meetings with other providers including nurses, social workers,
activity therapist, and psychiatrist. In conjunction with supervisor, conducted, scored,
interpreted, and provided feedback on MMPI-II as needed.
16 Hours per week dedicated to the following activities (hour totals for full experience
listed):
Intervention Hours: 68
Assessment Hours: 5
Supervision Hours: 20
Support Hours: 53
Psychology Student and Case Manager, Practicum Placement
Substance Abuse Rehabilitation Program (SARP),VA Illiana Health Care System
Danville, IL VA
08/2014- 05/2015
Supervisor: Jeffrey DeBord, Ph.D.
Client population: Veterans in Illinois and Indiana court ordered or voluntarily seeking
rehabilitation treatment for substance use disorders (SUDs) or other addictions. All SUD
treatment was provided as part of an intensive outpatient program (IOP) offering programing
Monday through Friday for six weeks; veterans commuted from home or stayed at the Salvation
Army or the Psychosocial Residential Rehabilitation Program (PRRTP). Some work with
veterans seeking general psychological services rather than SUD treatment.
Responsibilities and Training: Received training on a Rational Emotive Behavior Therapy
(REBT) approach to treating SUDs and addiction as well as other interventions including self-
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esteem, anger management, problem-solving, relapse prevention, assertiveness and Seeking
Safety in a group setting. Conducted initial assessment intake interviews and provided
individual and group treatment to veterans. Individual treatments focused on relapse prevention,
emotion-focused coping skills, motivational interviewing, and cognitive therapy. Observed and
co-facilitated exposure-based exercises. Facilitated Dialectical Behavior Therapy (DBT) groups
in the PRRTP in conjunction with a staff social worker. Acted as the case manager for one
veteran with additional responsibilities including clinical interviews and treatment planning.
Prepared and presented a four part lecture series on mindfulness on a rolling basis as a
supplement to the program. Wrote progress notes for all veteran contacts and reports for intakes
interviews in the VA Computerized Patient Record System (CPRS). Participated in weekly staff
treatment team meetings.
16 Hours per week dedicated to the following activities (hour totals for full experience
listed):
Intervention Hours: 150
Assessment Hours: 0
Supervision Hours: 45
Support Hours: 131
Graduate Student Clinician
Adult Services Clinic, Purdue Psychology Treatment and Research Clinics
West Lafayette, IN
08/2013- 05/2015
Supervisor: Douglas B. Samuel, Ph.D.
Client population: Adults and late adolescents in the Greater Lafayette area presenting with
mood, anxiety, adjustment, and personality disorders.
Responsibilities and Training: Conducted comprehensive psychological and personality
assessments (self-report and structured interview) with men and women from a wide range of
ages, demographic backgrounds, and presenting problems. Provided evidence-based treatments
(primarily empirically-supported cognitive-behavioral, dialectical behavior, and mindfulnessbased interventions). Used motivational interviewing and therapeutic assessment techniques.
Selected, administered, interpreted, and provided feedback on evidence-based assessment
results. Collaboratively developed treatment plans with clients and formulated case
conceptualizations. Provided hierarchical peer supervision to junior student clinicians, under the
supervision of the faculty. Attended weekly group supervision meetings that included review of
video-recorded sessions along with additional instruction and supervision in the administration
of evidence-based treatments.
~10 Hours per week dedicated to the following activities (hour totals for full experience
listed):
Intervention Hours: 155
Assessment Hours: 20
Supervision Hours: 166
Support Hours: 100
Psychology Student, Practicum Placement
Alpine Clinic
Lafayette, IN
07/2013- 08/2014
Supervisors: Kelly Earnst, Ph.D., HSPP and Jill Salem, Ph.D.
Client population: Children, adolescents, adults, and seniors in the Greater Lafayette area
presenting with attention, cognitive, developmental, social, learning, and emotional difficulties.
Responsibilities and Training: Received training in assessments including Trail Making Test,
Test of Memory Malingering, Boston Naming Test, Repeatable Battery for the Assessment of
Neuropsychological Status, Mini Mental Status Exam, California Verbal Learning Test, CLOX,
Controlled Oral Word Association, Conners' Continuous Performance Test, Stroop and manual
presentation of the Wisconsin Card Sort. Conducted and scored test batteries including the
aforementioned assessments as well as IQ and achievement tests and various self-report
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measures for individuals from a wide range of ages, demographic backgrounds, and presenting
problems.
8-12 Hours per week dedicated to the following activities (hour totals for full experience
listed):
Intervention Hours: 5
Assessment Hours: 145
Supervision Hours: 15
Support Hours: 45
Graduate Student Clinician
Assessment Clinic, Purdue Psychology Treatment and Research Clinics
West Lafayette, IN
01/2012- 05/2013
Supervisor: Elizabeth Akey, Ph.D., HSPP
Client population: Children, adolescents, and adults in the Greater Lafayette area presenting
with attention, cognitive, developmental, social, learning, and emotional difficulties.
Responsibilities and Training: Conducted initial intake interviews and comprehensive
cognitive, emotional, and personality assessments with individuals from a wide range of ages,
demographic backgrounds, and presenting problems. Interpreted evidence-based test results,
formulated case conceptualizations, and provided feedback and treatment and/or
accommodation recommendations in written integrated reports.
~8 Hours per week dedicated to the following activities (hour totals for full experience
listed):
Intervention Hours: 17
Assessment Hours: 25
Supervision Hours: 92
Support Hours: 50
Peer-Reviewed Publications
Sherman, E.D., Miller, J.D., Few, L.R., Campbell, W.K., Widiger, T.A., Crego, C., & Lynam, D.R.
(2015). Development of a Short Form of the Five Factor Narcissism Inventory: The FFNI-SF.
Psychological Assessment, 27(3), 1110-1116.
Sherman, E.D., Lynam, D.R., Heyde, B. (2014). Agreeableness Accounts for the Factor Structure of the
Youth Psychopathic Traits Inventory. Journal of Personality Disorders, 28(2), 262-280.
Lynam, D.R., Sherman, E.D., Samuel, D.B., Miller, J.D., Few, L.R., & Widiger, T.A. (2013).
Development of a Short Form of the Elemental Psychopathy Assessment. Assessment, 20(6),
659-669.
Manuscripts Under Review and Revision
Sherman, E.D., & Lynam, D.R. (revise and resubmit). Psychopathy and Social Relatedness: An
Overlooked and Underappreciated Core Feature. Personality Disorders: Theory, Research, and
Treatment.
Sherman, E.D., Lynam, D.R., & Lui, P.P. (under review). Examining the Role of Agreeableness in
Psychopathy Through Meta-analytic Structural Equation Modeling. Psychological Bulletin.
Manuscripts in Preparation
Sherman, E.D. & Lynam, D.R. Validation of the Elemental Psychopathy Assessment- Short Form
Using Self-report and Lab Task Measures of Social Closeness.
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Posters Presented at Scientific Meetings
Sherman, E.D., Lynam, D.R., & Lui, P.P. (2015, October) Examining the Role of Agreeableness in
Psychopathy Through Meta-analytic Structural Equation Modeling.
-Poster presented at the annual meeting of the Society for Research in Psychopathology, New
Orleans, LA.
Sherman, E.D. & Lynam, D.R. (2014, September) Validation of the Elemental Psychopathy
Assessment- Short Form Using Self-report and Lab Task Measures of Social Closeness.
-Poster presented at the annual meeting of the Society for Research in Psychopathology,
Evansville, IL.
Sherman, E.D., & Lynam, D.R. (2013, September) Psychopathy and Low Communion: Investigating an
Overlooked Characteristic.
-Poster presented at the annual meeting of the Society for Research in Psychopathology,
Oakland, CA.
Sherman, E.D., Lynam, D.R., Heyde, B. (2012, September). Agreeableness Accounts for the Factor
Structure of the Youth Psychopathic Traits Inventory.
-Poster presented at the annual meeting of the Society for Research in Psychopathology, Ann
Arbor, MI.
Teaching Experience
Graduate Teaching Assistant, PSY 631: Applied Regression
Purdue University
01/2014-05/2014, 01/2013-05/2013
Supervisor: James Tyler, Ph.D. (2014), Donald R. Lynam, Ph.D. (2013)
Activities: This course is the second in a required statistics sequence for first-year graduate students.
Attended weekly lectures, prepared PowerPoint presentations and supplemental material for lab sessions,
taught 15-20 students in the lab session 1.5 hours per week, held exam review sessions, graded and
provided feedback on homework assignments and tests, responded to student questions, and held weekly
office hours.
Graduate Teaching Assistant, PSY 392H: Computer Applications in Statistics
Purdue University
08/2012-12/2012
Supervisor: Anthony Conger, Ph.D.
Activities: Attended weekly lectures, prepared supplemental material, graded and provided feedback on
projects and assignments, held exam review sessions, responded to student questions, and held weekly
office hours.
Graduate Teaching Assistant, PSY350: Abnormal Psychology
Purdue University
08/2011-12/2011
Supervisor: Donald R. Lynam, Ph.D.
Activities: Proctored exams, responded to student questions, and held weekly office hours.
Specific Training through Coursework and Workshops
Fall 2015

Military Culture Training- Tier One
tar Behavioral Health Providers- Indiana
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Fall 2014

HDFS 627: Multilevel Modeling in Developmental and Family Research
Sharon Christ, Ph.D., Purdue University

Fall 2012

PSY 692: Supervision
Kelsie Forbush, Ph.D., Purdue University

Fall 2012

PSY 633: Structural Equation Modeling
Susan South, Ph.D., Purdue University

Fall 2012

PSY 692: Ethnic Minority Issues
David Rollock, Ph.D., Purdue University

Professional Memberships
Association of Psychological Science (APS)
Service and Outreach Activities
Guest Presenter
Purdue University, Family Friendly Workshops, Human Resources
10/2015
Guest presenter at a workshop open to university faculty, staff, students, and their significant others
discussing information regarding recognizing, understanding, and living with Attention Deficit
Hyperactivity Disorder, entitled ADHD:101.
Guest Presenter
Purdue University, Sexual Harassment Advisors’ Network (SHAN)
08/2015
Sole guest presenter at meeting of the Sexual Harassment Advisors’ Network discussing active listening
skills. The presentation included role play exercises and demonstrations of active listening.
Guest Presenter
Valentine High School, Valentine, TX
2012-2013 (various dates)
Sole guest presenter responsible for providing information and answering questions for groups of high
school students regarding undergraduate and graduate school experiences.
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